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2A b s t r a c t .
F e a r  o f  c o n t i n u in g  food  s h o r ta g e  i n  I n d i a  has s t i m u la t e d  
e f f o r t s  to  i n c r e a s e  a g r i c u l t u r a l  o u t p u t ,  and i n  r e c e n t  y e a r s  
much r e s e a r c h  has  been d i r e c t e d  tow ards r a i s i n g  r e t u r n s  p e r  
u n i t  a r e a  o f  l a n d .  Dwarf, h ig h  y i e l d i n g  v a r i e t i e s  o f  w heat,  
r i c e ,  m aize and m i l l e t  i n t r o d u c e d  to I n d i a  i n  th e  1960s a r e  
c a p a b le  o f  a t  l e a s t  d o u b l in g  th e  y i e l d s  o f  t h e i r  in d ig e n o u s  
c o u n t e r p a r t s ,  and i n  a d d i t i o n ,  th e  s h o r t e r  m a tu r a t io n  p e r i o d  
r e q u i r e d  by th e  new v a r i e t i e s  p o t e n t i a l l y  i n c r e a s e s  th e  number 
o f  c ro p s  t h a t  can be h a r v e s t e d  ea-ch y e a r .  T h e o r e t i c a l l y ,  t h e s e  
p l a n t s  c o u ld  c o n t r i b u t e  much tow ards  r a i s i n g  a g r i c u l t u r a l  
o u t p u t ,  b u t  o n ly  i f  t h e i r  e n v iro n m e n ta l  n e e d s  a r e  m e t ,a s  h ig h  
y i e l d s  depend h e a v i l y  on l a r g e  and f r e q u e n t  a p p l i c a t i o n s  o f  
w a te r ,  f e r t i l i z e r ,  i n s e c t i c i d e  and p e s t i c i d e .
I n  th e  a g r i c u l t u r a l  d i s t r i c t  o f  B u la n d sh a h r  i n  w e s te rn  
U t t a r  P ra d e s h ,  by 1972, new v a r i e t i e s  o f  wheat i n  p a r t i c u l a r ,  
had been  w id e ly  a d o p te d ,  b u t  th e  l e v e l  o f  t h e i r  s u c c e s s  was 
unknown. A s tu d y  l i m i t e d  to  s i x  v i l l a g e s  was c o n d u c ted  i n  
c e n t r a l  B u la n d sh a h r  i n  1 9 7 2 ,w i th  th e  aim o f  a s s e s s i n g  how 
s u c c e s s f u l l y  f a r m e r s  were grow ing dwarf w hea t .  D a ta  were 
c o l l e c t e d  m a in ly  by q u e s t i o n n a i r e  and a s  a r e a l  p a t t e r n s  
showed t h a t  th e  a d o p t io n  o f  new wheat was a lm o s t  com ple te  i n  
th e  s tu d y  a r e a ,  th e  n e x t  s t e p  was to  see  w h e th e r  new fa rm in g  
methods had been  s i m i l a r l y  a d o p te d .  E s s e n t i a l  c u l t i v a t i o n  
t e c h n iq u e s  were examined to  se e  i f  th e y  had changed 
s i g n i f i c a n t l y  from t r a d i t i o n a l  m ethods, b u t  th e  b e s t  m easure  
o f  s u c c e s s  i n  f a rm in g  dw arf  wheat -is th e  y i e l d ,  so i n f o r m a t io n
on c ro p  r e t u r n s  was c o l l e c t e d  and th e  r e l a t i o n s h i p s  o f  such  
r e t u r n s  w i th  f a rm in g  t e c h n iq u e s  exam ined. As a l l  r e s u l t s  
showed c o n s id e r a b l e  v a r i a t i o n ,  th e  c u l t i v a t o r s  were c l a s s i f i e d ,  
f o r  exam ple, a c c o r d in g  to  t h e i r  c a s t e ,  farm  s i z e  o r  e d u c a t io n  
l e v e l ,  i n  an a t t e m p t  to  i d e n t i f y  any f a c t o r s  which may have 
i n f l u e n c e d  t h e i r  f a rm in g  p r a c t i c e s .
The s u c c e s s  o f  th e  h ig h  y i e l d i n g  v a r i e t i e s  r e s t s  not on ly  
on th e  c u l t i v a t o r s '  e n th u s ia sm , b u t  a l s o  on a  c o n t in u e d  su p p ly  
o f  e s s e n t i a l  i n p u t s .  Both  f i e l d  work and se c o n d a ry  s o u rc e s  
showed th e  g row ing  d i f f i c u l t i e s  o f  o b t a i n i n g  a d e q u a te  i n p u t s ,  
a t r e n d  u n l i k e l y  to  change r a p i d l y ,  and which, i f  i t  c o n t in u e d ,  
c o u ld  r e v e r s e  th e  i n i t i a l  s u c c e s s  which a t t e n d e d  th e  r a i s i n g  o f  
dwarf v a r i e t i e s .
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i n  B u la n d s h a h r  d i s t r i c t .
T o ta l  and i r r i g a t e d  a r e a s  u n d e r  th e  main 
r a b i  c ro p s  i n  B u la n d sh a h r  d i s t r i c t .
T o ta l  and i r r i g a t e d  a r e a s  u n d e r  th e  main 
k h a r i f  c ro p s  i n  B u la n d sh a h r  d i s t r i c t .
Change i n  th e  a r e a  sown w i th  wheat and 
m a iz e .
T o t a l  and i r r i g a t e d  a r e a s  u n d e r  s u g a rc a n e  
i n  B u la n d s h a h r  d i s t r i c t .
S u g a r c a n e •y i e l d s  i n  B u la n d sh ah r  d i s t r i c t .
Changing  im p o r ta n c e  o f  c a n a l  and tu b e  w e l l  
i r r i g a t i o n  i n  B u la n d sh a h r  d i s t r i c t .  ,
B u la n d s h a h r  d i s t r i c t ,  l a n d  r e c l a m a t i o n .
B u la n d s h a h r  d i s t r i c t ,  d e p th  to  g round  w a te r  
from s u r f a c e ,  F e b r u a r y  1972.
M ajor c h e m ic a l  changes i n v o lv e d  i n  th e  
r e c l a m a t i o n  o f  a s o i l  w i th  a  s t r o n g  
a l k a l i n e  r e a c t i o n .
Consum ption o f  f e r t i l i z e r  i n  B u la n d sh a h r  



















3 .2 8 .  T o t a l  consum ption  o f  c h e m ic a ls  u s e d  f o r  
p l a n t  p r o t e c t i o n  i n  U t t a r  P ra d e s h .
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F i g u r e s  
4 . 1.
4 . 2 .
4 . 3*
4 . 4 .
4 .  5.
4 . 6 .
4 . 7 .
4 . 8 .
4 .  9 .
4 . 10 .
4-11 .
4 . 12 .
4 .1 3 .
- 4 .1 4 .
4.15*
The r e l a t i o n s h i p  betw een th e  t h e o r e t i c a l  
'S '  shaped  in n o v a t io n  cu rve  and th e  
no rm al f r e q u e n c y  d i s t r i b u t i o n .
Diagram showing t h a t  th e  a d o p t io n  cu rve  
f o r  'new ' wheat i n  th e  sample a r e a  does 
n o t  compare c l o s e l y  w i th  th e  t h e o r e t i c a l  
'S '  shaped  cu rve  o f  a d o p t io n .
M o d i f i c a t io n s  o f  t h e o r e t i c a l  i n n o v a t io n  
c u r v e s .
I n c r e a s e  i n  th e  p r o p o r t i o n  o f  f a rm e rs  
who r e c e i v e d  i n s t r u c t i o n  i n  wheat f a rm in g .
T ab le  showing th e  p r o p o r t i o n  o f  f a rm e r s  
who r e c e iv e d  i n s t r u c t i o n  i n  new m ethods 
o f  wheat fa rm in g  from th e  main s o u rc e s  
by r a b i  1971-72 .
T ab le  to  show th e  p r o p o r t i o n  o f  th e  m a jo r  
c a s t e  g ro u p s  r e c e i v i n g  i n s t r u c t i o n  e a ch  
y e a r .
T ab le  to  show th e  p r o p o r t i o n  o f  e d u c a te d  
and  u n e d u c a te d  fa rm e r s  sowing dw arf wheat 
e a ch  y e a r .
T ab le  to  show th e  p r o p o r t i o n  o f  e d u c a te d  
f a r m e r s  w i t h in  each  c a s t e  g roup .
P e r c e n ta g e  a d o p t io n  o f  th e  'new ' wheat 
a c c o r d in g  to  th e  s i z e  o f  th e  a r e a  fa rm ed .
T ab le  showing th e  p r o p o r t i o n  o f  f a rm e r s  
w i th  d i f f e r e n t  s i z e d  h o ld in g s  who 
a d o p te d  'new ' wheat b e fo r e  and a f t e r  
r a b i  1968-69-
T ab le  showing th e  r a t e  o f  a d o p t io n  o f  
dw arf  wheat by c u l t i v a t o r s  u s in g  
d i f f e r e n t  s o u rc e s  o f  i r r i g a t i o n  w a te r .
P e r c e n ta g e  a d o p t io n  o f  th e  'new ' wheat 
a c c o r d in g  to  th e  main s o u rc e  o f  
i r r i g a t i o n .
P e r c e n ta g e  a d o p t io n  o f  th e  new h ig h  
y i e l d i n g  v a r i e t i e s  o f  wheat i n  e ach  
v i l l a g e .
A dop tion  p a t t e r n s  o f  'new ' wheat by 
e a c h  c a s t e  *
T ab le  show ing skewness i n  no n -  

















F ig u re s
4 .1 6 .
4 .1 7 .
4 .1 8 .
4 -1 9 .
4 .2 0 .
4.21 . 
4 . 22 .
4 .2 3 .
4 .2 4 .
5 . 1. 
5 . 2 .
5 . 3 .
5 . ■'.4. 
5 . 5 .  
5 . 6 .
The p r o p o r t i o n  o f  a d o p te r s  o f  th e  
‘new ’ h ig h  y i e l d i n g  v a r i e t i e s  o f  
wheat i n  e a ch  c a s t e  g roup .
A dop tion  p a t t e r n s  o f  th e  ’new1 wheat 
v a r i e t i e s  by each  c a s t e  i n  e ach  
v i l l a g e .
A dop tion  p a t t e r n s  o f  th e  ’new’ wheat 
v a r i e t i e s  by each  c a s t e  i n  each  
v i l l a g e  ( f r e q u e n c y  d i s t r i b u t i o n s ) .
T ab le  to  show th e  p r o p o r t i o n  o f  f a rm e rs  
o f  e a c h  c a s t e  i n  e a ch  sample v i l l a g e .
I
T ab le  to  show change i n  th e  p r o p o r t i o n  
and number o f  f a rm e r s  sowing d e s h i  
w h e a t .
T ab le  to show th e  chang ing  number o f  
d e s h i  g row ers  a t  v i l l a g e  l e v e l .
Diagram sum m ariz ing  th e  d i r e c t  and 
i n d i r e c t  f a c t o r s  which i n f l u e n c e  
f a r m e r s  to  grow ’new 1 dw arf w hea t.
Changes i n  th e  main wheat v a r i e t i e s ,  
1965-66 to  1971-72 . •"
T ab le  to  show th e  number o f  main 
v a r i e t i e s  u s e d  f o r  th e  f i r s t  tim e 
by e a c h  c a s t e  i n  e a c h  v i l l a g e .
I n c r e a s e  i n  th e  a r e a  sown to  dwarf 
wheat i n  th e  s tu d y  a r e a .
Seven f re q u e n c y  d i s t r i b u t i o n s  to  show 
t h e  i n c r e a s e  i n  th e  a r e a  sown w i th  
'n e w 1 w hea t ,  1965-66 to  1971- 7 2 .
T ab le  o f  TD' v a lu e s  from th e  Kolmogorov- 
Sm irnov t e s t  com paring  th e  f re q u e n c y  
d i s t r i b u t i o n s  o f  th e  a r e a s  sown to  'n e w 1 
wheat be tw een  1965-66 and 1971- 7 2 .
Mean a r e a  o f  ’new' wheat sown by 
a d o p te r s  e ach  y e a r .
Mean a r e a  o f  'n ew ’ wheat sown by each  
c a s t e  i n  each  v i l l a g e .
Mean a r e a  o f  wheat sown by e a c h  c a s t e  
compared w i th  th e  mean a r e a  sown i n  
e a ch  v i l l a g e .
F i g u r e s  
5 . 7 .
5 . 8 .
5 .  9 .
5 - 1 0 .
5 .1 1 .
5 . 1 2 . 
5 .1 3 .
5*14.
5 .1 5 .
5 .1 6 .
5 .1 7 .
5 .1 8 .
5 .1 9 .
6 . 1 .
6 . 2 .
6 . 3 .
T ab le  to  show th e  p r o p o r t i o n  o f  d e s h i
wheat i n  th e  t o t a l  a r e a  s o w  w i th  w hea t .
T ab le  to  show th e  p r o p o r t i o n  o f  d e s h i
to  t o t a l  wheat i n  e a ch  v i l l a g e .
The d e c l i n e  i n  th e  a r e a  sown to  d e s h i  
w heat a c c o r d in g  to  farm  s i z e .
T ab le  to  show th e  mean a r e a  sown to  
d e s h i  wheat by th e  e n t i r e  sam ple .
T ab le  to  show th e  mean a r e a  sown to  
d e s h i  wheat a t  v i l l a g e  l e v e l .
T ab le  to  show th e  t o t a l  a r e a  sown w i th  
w heat i n  th e  s tu d y  a r e a .
T ab le  to  show 1Z 1 v a lu e s  from th e  W ilcoxon 
t e s t ,  i l l u s t r a t i n g  th e  changes i n  th e  a r e a  
sown to  b o th  'n e w 1 and ’old* wheat o v e r  
th e  s tu d y  a r e a ;
' Z 1 v a lu e s  from th e  W ilcoxon t e s t  showing 
th e  change i n  a r e a  sown to  wheat i n  e a ch  
o f  th e  s tu d y  v i l l a g e s .
The ch a n g in g  a r e a  sown to  'n ew 1 and 'o ld *  
wheat i n  th e  s tu d y  v i l l a g e s .
Model o f  change i n  a r e a l  wheat p a t t e r n s ,  
B u la n d s h a h r  and th e  s tu d y  v i l l a g e s .
E x p e r im e n ta l  c ro p  r o t a t i o n  sy s tem s  a t  
B u la n d s h a h r  A g r i c u l t u r a l  C o l l e g e .
C hanging  im p o r ta n c e  o f  th e  main r a b i  
c ro p s  i n  e a c h  v i l l a g e  betw een 
1965-66 and  1971- 7 2 .
Changing  im p o r ta n c e  o f  th e  main k h a r i f  
c ro p s  i n  e a c h  v i l l a g e  betw een 
1965-66 and  1971-72 .
T ab le  show ing th e  y e a r s  when f a rm e r s  who 
grow b o th  'n e w 1 and d e s h i  wheat 
o b t a i n e d  t h e i r  s e e d .
T ab le  show ing th e  y e a r  i n  which f a rm e rs  
o b t a i n e d  s e e d  f o r  a l l  t h e i r  'new ' HYV.
F arm ers  who o b t a i n e d  t h e i r  'n e w 1 wheat 




















F ig u r e s  
6 . 4 .
6 . 5 .
6 . 6 .
6 . 7 .
6 . 8 .
6 . 9 •
6 . 10 . 
6 . 11  .
6 . 12 .
6 .1 3 .
6 .1 4 .
i
6 .1 5 .
6 .1 6 .
T ab le  com paring  th e  se ed  r a t e s  u sed  
f o r  th e  'n e w 1 h ig h  y i e l d i n g  v a r i e t i e s  
and f o r  th e  i n d ig e n o u s  w hea t.
T ab le  showing th e  weeks when m ost o f  
th e  'n e w 1 wheat and in d ig e n o u s  
v a r i e t i e s  were sown by fa rm e r s  grow ing  
b o th  t h e s e  ty p e s  o f  w hea t .
T ab le  show ing th e  weeks when th e  e n t i r e  
sample o f  f a rm e r s  sowed th e  b u lk  and th e  
r e m a in d e r  o f  t h e i r  e a r l y , ' n e w '  h ig h  
y i e l d i n g  v a r i e t i e s  o f  w hea t.
Weeks when th e  m a jo r  p a r t  o f  e a r l y  and 
l a t e  'n e w 1 wheat were sawn i n  r a b i  
1971-72 .
T ab le  showing th e  weeks when th e  b u lk  
and th e  r e m a in d e r  o f  th e  l a t e  h ig h  
y i e l d i n g  v a r i e t i e s  o f  wheat were sown.
F e r t i l i z e r  recom m endations  by th e  IARI. 
a c c o r d in g  to  s o i l  o r g a n i c  ca rbon  c o n t e n t .
Diagram showing th e  in a d e q u a c y  o f  'CAW1 
i n p u t s .
A com par ison  o f  th e  number o f  i r r i g a t i o n s  
to  th e  'n e w 1 e a r l y  v a r i e t i e s  o f  w hea t,  
and  to  th e  in d ig e n o u s  v a r i e t i e s .
F req u en cy  t a b l e  showing th e  number o f  
t im e s  th e  f a r m e r s  i r r i g a t e d  t h e i r  
e a r l y  'n e w 1 h ig h  y i e l d i n g  v a r i e t i e s  
o f  wheat i n  each  v i l l a g e .
F re q u en c y  t a b l e  show ing th e  main s o u rc e s  
o f  i r r i g a t i o n  i n  e a ch  v i l l a g e  i n  r a b i  , 
1971-72 .
F req u en cy  t a b l e  showing th e  p r o p o r t i o n a t e  
number o f  i r r i g a t i o n s  g iv e n  to  th e  'n e w 1 
wheat a c c o r d in g  to  th e  number o f  s o u r c e s  
a v a i l a b l e .
F re q u en c y  t a b l e  showing th e  p r o p o r t i o n  o f  
f a r m e r s  who have a c c e s s  to  more th a n  one 
s o u rc e  o f  i r r i g a t i o n  w a te r  a c c o r d in g  to  
th e  s i z e  o f  th e  a r e a  fa rm ed .
F re q u en c y  t a b l e  showing th e  p r o p o r t i o n  o f  
f a r m e r s  who have a c c e s s  to  one  o r  more 
s o u r c e s  o f  w a te r  a c c o r d in g  to  th e  c a s t e  















F ig u re
6 .1 7 .
7 .  1.
■7. 2 . 
7 .  3 .  
7 .  4 . 
7 .  5 .
7 .  6 .
7 .  7 .  
7 . 8 .
7 .  9 .
7 . 10.
7 .1 1 .
7 .12.
7 .1 3 .
7 .1 4 .
Diagram sum m ariz ing  th e  changes from 
t r a d i t i o n a l  f a rm in g ,  recommended by 
th e  package  o f  p r a c t i c e s  f o r  g row ers  
o f  'new ' w hea t,  and an e s t i m a t e  o f  
th e  l e v e l  o f  a d o p t io n  o f  t h e s e  
recommended p r a c t i c e s .
T ab le  to  show th e  v a r i a t i o n  i n  wheat 
y i e l d s .
T ab le  show ing th e  mean wheat y i e l d s  
o f  th e  m a jo r  c a s t e  g ro u p s .
F req u en cy  t a b l e  to  i l l u s t r a t e  the  
adequacy  o f  f e r t i l i z e r  a p p l i c a t i o n .
T ab le  o f  mean y i e l d s  from wheat 
i r r i g a t e d  from d i f f e r e n t  s o u r c e s .
T ab le  showing th e  p r o p o r t i o n a t e  
number o f  i r r i g a t i o n s  a c c o r d in g  to  
t h e  m ain  s o u rc e  o f  i r r i g a t i o n  w a te r .
C h i r c h i t a  v i l l a g e ,  B u la n d sh a h r  d i s t r i c t ,  
l o c a t i o n  o f  sam ple p l o t s .
F re q u en c y  t a b l e  o f  wheat y i e l d s  from th e  
C h i r c h i t a  c ro p  sample s tu d y .
T ab le  show ing th e  mean h e i g h t s  o f  th e  
f o u r  m ain  v a r i e t i e s  i d e n t i f i e d  i n  th e  
wheat s a m p le .
Tab le  show ing th e  ran g e  o f  y i e l d s  from 
wheat w hich has  r e c e iv e d  a d e q u a te  and 
i n a d e q u a te  f e r t i l i z e r .
I
Weed s tu d y :  Diagram showing th e  l o c a t i o n
o f  t r a n s e c t s  a c r o s s  e a ch  f i e l d .
T ab le  showing th e  change i n  weed c o v e r  i n  
th e  f i e l d s  w i th  i n c r e a s i n g  d i s t a n c e  from 
t h e  edge b o r d e r i n g  th e  c a n a l .
T ab le  com paring  th e  e s t i m a t e d  s u r v i v a l  
r a t e  o f  wheat s e e d  w i th  th e  q u a n t i t y  
o f  se e d  t h a t  was sown.
T ab le  show ing th e  mean se e d  r a t e  u s e d  by 
e a c h  c a s t e .
Com parison betw een  th e  t h e o r e t i c a l  and 
th e  a c t u a l  p r o t e i n  c o n te n t  o f  th e  f i e l d  



















F ig u re s
7*15.
8 . 1 .
8 . 2 .
9 . 1a .  
9 . 1b .
9 . 2 .









Diagram to  show th e  v a r i a b l e s  which 
a p p e a r  to  have a s i g n i f i c a n t  e f f e c t  
on th e  y i e l d .
A ch ievem en ts  o f  th e  C o - o p e ra t iv e  
programme a t  th e  a l l - I n d i a  l e v e l .
Diagram to  show th e  d e c l i n e  i n  th e  
number o f  p r im a ry  a g r i c u l t u r a l  
c r e d i t  s o c i e t i e s  i n  U t t a r  P ra d e s h .
C ost  o f  i n p u t s  i n c u r r e d  by t h r e e  
a r b i t r a r i l y  s e l e c t e d  f a r m e r s .
C a l c u l a t i o n  o f  i n p u t s  and o u tp u t s  
p e r  u n i t  a r e a  o f  th e  above t h r e e  
a r b i t r a r i l y  s e l e c t e d  f a r m e r s .
Value o f  s e l e c t e d  i n p u t s  p e r  u n i t  
a r e a  from ’new' w hea t.
S e l e c t e d  i n p u t s  and r e t u r n s  p e r  
u n i t  a r e a  from 'n e w 1 w hea t .
Diagram s showing th e  d i f f e r e n c e  
betw een h o l d in g  s i z e  l i s t e d  i n  
th e  v i l l a g e  r e c o r d s ,  and the  
a c t u a l  h o ld in g  s i z e .
Diagram to  show th e  ap p ro x im ate  
p o s i t i o n  o f  s o i l  sample s i t e s  
i n  e a ch  p l o t .
Diagram to  show th e  l o c a t i o n  o f  
th e  q u a d r a t s  i n  each  wheat f i e l d .
Coding form  from  th e  q u e s t i o n n a i r e .
HYVP l e a f l e t  n o . 10: Grow dwarf 
w hea ts  f o r  h ig h  y i e l d s .
P r o d u c t io n  o f  th e  main r a b i  c ro p s  . 
i n  B u la n d s h a h r  d i s t r i c t .
P r o d u c t io n  o f  th e  main r a b i  c ro p s  i n  
B u la n d sh a h r  d i s t r i c t . (S e m i- lo g .  s c a l e ) .
Diagram sum m ariz ing  th e  s i g n i f i c a n t  
l i n k a g e s  be tw een  th e  ' i n d e p e n d e n t '  
































L i s t  o f  j  I n t e S o
A view t y p i c a l  o f  a  wheat 
s tu d y  v i l l a g e «
Two f a rm e r s  who p a r t i c i p a t e d  
i n  t h e  Wheat S tu d y D
A Wheat S tudy  en u m era to r  s e t t i n g  
o u t  f o r  t h e  f i e l d  work w i th  s o i l  
s a m p lin g  equipm ent 0
T r i p l e  gene Ilira®
K a ly a n so n a 0
D e s h i  w h e a te
C lo se  up o f  Kalyansona®
P a r t  o f  th e  Ganga C ana l in  th e  
B u la n d s h a h r  d i s t r i c t  -  1972o
wheat f i e l d s  a f f e c t e d  b y  w a te r ­
lo g g in g  and d e p o s i t s  o f  r e h  on 
th e  s o i l  s u r f a c e •
S o i l  p r o f i l e  showing th e  
a c c u m u la t io n  o f  s a l i n e  and 
a l k a l i n e  compounds i n  th e  
s u r f a c e  l a y e r s  o f  t h e  s o i l o
The t r a d i t i o n a l  method o f  
ploughing®
H a r v e s t in g  th e  wheat by hand®
L o a d in g  b u n d le s  o f  wheat on 
t o  ca r ts®
T h re s h in g  th e  wheat w i th  


















'L i s t  o f  A b b r e v ia t i o n s .
AID Agency f o r  I n t e r n a t i o n a l  D evelopm ent.
BDO B lock  Development O f f i c e / O f f i c e r .
ERTS E a r th  R e s o u rc e s  T ra n sm is s io n  S a t e l l i t e .
FAO Pood and A g r i c u l t u r a l  O r g a n iz a t io n .
HYVP High Y i e ld i n g  V a r i e t i e s  Programme.
IAAP I n t e n s i v e  A g r i c u l t u r a l  A reas  Programme.
IADP I n t e n s i v e  A g r i c u l t u r a l  Development Programme.
IARI I n d ia n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e .
IARS I n d ia n  A g r i c u l t u r a l  R 'esearch  S t a t i s t i c s .
IBRD I n t e r n a t i o n a l  Bank f o r  R e c o n s t r u c t i o n  and Developm ent.
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Z am inda r i
Z i l a
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Very h o t  d u s t  l a d e n  wind which blows from th e  d e s e r t  
a r e a s  o f  R a j a s t h a n ,  o f t e n  f o r  s e v e r a l  days  a t  a t im e .  
March u n t i l  t h e  monsoon.
R i v e r .
V i l l a g e  headman.
C om plete , made o f  good m a t e r i a l ,  p e rm a n en t .
S p r in g  h a r v e s t ,  th e  c ro p s  a r e  sown a f t e r  th e  k h a r i f  
h a r v e s t ,  i n  O c tobe r  -  November -  December, and 
h a r v e s t e d  i n  March and A p r i l .
B r a s s i c a  jn n c e a  -  commonly known a s  m u s ta rd .
S a l i n e  e f f l o r e s c e n c e ,  c r y s t a l l i z e d  i n  th e  d ry  se aso n  
on th e  s u r f a c e  and i n  th e  u p p e r  h o r iz o n s  o f  s a l t  -  
a f f e c t e d  s o i l s .
O f f i c i a l  lo a n s  to  c u l t i v a t o r s  from p u b l i c  fu n d s  
r e s e r v e d  f o r  a g r i c u l t u r a l  p u r p o s e s .
A d m i n i s t r a t i v e  s u b - d i v i s i o n  i n  a d i s t r i c t .
One o f  t h r e e  ty p e s  d e v e lo p e d  from B r a s s i c a  c a m p e s t r i s  -  
commonly known a s  r a p e .
U n p ro d u c tiv e  s o i l  c o n ta i n in g  s a l i n e  and a l k a l i n e  
compounds s u f f i c i e n t  to  i n h i b i t  th e  g row th  o f  
c ro p  p l a n t s .
E a r ly  summer h a r v e s t ,  th e  c ro p s  a r e  sown a f t e r  th e  r a b i • 
h a r v e s t  i n  M a rc h -A p r i l ,  and h a r v e s t e d  i n  J u n e - J u l y .
Dominant member o f  l o c a l  s o c i e t y ,  a p p o in te d  a s  l o c a l  
rev e n u e  o f f i c i a l  u n d e r  Moghul a d m i n i s t r a t i o n ,  d e f in e d  
a s  p r o p r i e t o r  u n d e r  B r i t i s h  r u l e .
The r i g h t s  o f  a  zam in d ar ,  Zam indar were a b o l i s h e d  
u n d e r  th e  Z am indari  A b o l i t i o n  A c t ,  1952.
'  I
D i s t r i c t .  (Moghul revenue  t e r m ) .
D e f i n i t i o n s  b a se d  on G lo s s a ry  i n  Whitcombe, E . ,  1971, A g r a r i a n  
C o n d i t io n s  i n  N o r th  I n d i a , D e l h i ,  p p . 297 -  302 .
" .  . . . whoever c o u ld  make two e a r s  o f  c o m ,  o r  two 
b la d e s  o f  g r a s s  to  grow upon a s p o t  o f  ground 
whepe o n ly  one grew b e f o r e ;  would d e s e rv e  b e t t e r  
o f  m ankind, and do more e s s e n t i a l  s e r v i c e  to  h i s  
c o u n tr y  th a n  th e  whole r a c e  o f  p o l i t i c i a n s  p u t  
t o g e t h e r . . . .  "
G u l l i v e r ' s  T r a v e l s ,  by J o n a th a n  S w i f t .
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1. 1.  The s tu d y  a r e a  and th e  s u b j e c t  o f  th e  s tu d y .
T r a d i t i o n a l  f a rm in g  has  been g r e a t l y  m o d if ie d  i n  p a r t s  
o f  I n d i a  s in c e  th e  i n t r o d u c t i o n  o f  new h ig h  y i e l d i n g  c rop  
v a r i e t i e s .  New dw arf v a r i e t i e s  o f  wheat f i r s t  became a v a i l a b l e  
i n  1965-66 a f t e r  a  s e r i e s  o f  jooor h a r v e s t s ,  and s in c e  th e n  th e  
wheat g row ing  l a n d s  o f  n o r th - w e s t  I n d i a  have a t t r a c t e d  much 
i n t e r e s t  and s tu d y  a s  wheat has  shown c o n s i d e r a b l e  w id e sp re a d  
improvem ent i n  y i e l d  and e s p e c i a l l y  i n  p r o d u c t i o n  d u r in g  t h i s  
p e r i o d .  The e x t e n s i v e  a d o p t io n  o f  th e  new v a r i e t i e s  o f  s e ed  
has  been  p a r t l y  r e s p o n s i b l e  f o r  t h e s e  c h a n g e s .  D e s p i te  th e  
b u lk  o f  p u b l i s h e d  m a t e r i a l ,  ( 1 , 2 , 5 , 4 ) ,  e s p e c i a l l y  r e g a r d in g  
th e  e x t e n t  and r a t e  o f  a d o p t io n  o f  h ig h  y i e l d i n g  v a r i e t y  s e e d s ,  
r e l a t i v e l y  l i t t l e  a t t e n t i o n  has  been  g iv e n  to  th e  e x t e n t  to  
which new se e d s  were b e in g  r a i s e d  i n  optimum grow ing  c o n d i t i o n s  
o r  a c c o r d in g  to  recommended p r a c t i c e s .  T h is  s tu d y  s e t  o u t  to  
examine t h e s e  a s p e c t s  i n  some d e t a i l  and f u r t h e r  to  a t t e m p t  to  
d e te rm in e  w hich  p h y s i c a l  and s o c io -e c o n o m ic  v a r i a b l e s  have 
a f f e c t e d  m ost s i g n i f i c a n t l y  th e  r a t e  and e x t e n t  o f  a d o p t io n .
The s tu d y  was c a r r i e d  o u t  i n  s i x  v i l l a g e s  i n  B u la n d sh ah r  
d i s t r i c t  s i t u a t e d  i n  t h e  w e s te r n  p l a i n s  o f  U t t a r  P r a d e s h ( P i g . 1 . 1 ) .  
S ix  v i l l a g e s  were chosen  i n  o r d e r  to  compare wheat r a i s i n g  i n  
a  v a r i e t y  o f  g row ing  c o n d i t i o n s  and by a number o f  v i l l a g e  
com m unities  composed o f  d i f f e r e n t  c a s t e s  w i th  a c c e s s  to  a  range  
o f  i r r i g a t i o n  f a c i l i t i e s  and o t h e r  i n p u t s .  I t  was f e l t  to  be 
e s s e n t i a l  t h a t  d a t a  be o b t a i n e d  from more th a n  one v i l l a g e ,  
d e s p i t e  th e  i n e v i t a b l e  s a c r i f i c e  i n  d e p th ,  and e s p e c i a l l y  i n
26
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e v id e n c e d  i n  a n o th e r  B u la n d sh ah r  s tu d y .  The s tu d y  was 
l i m i t e d  to  s i x  v i l l a g e s  a s  th e  f i e l d  work in v o lv e d  f o r  such  
a p r o j e c t  was c o n s i s t e n t  w i th  th e  r e s o u r c e s  a v a i l a b l e .
I  e n v is a g e d  t h i s  wheat s tu d y  a s  p a r t  o f  a  l a r g e  f i e l d  s tu d y
2c a r r i e d  o u t  by A l l a n  and S ingh  d u r in g  th e  r a b i  s e a s o n  1971-72.
The f i n d i n g s  o f  th e  D i s t r i c t  S tudy  have been  h e l p f u l  i n  p r o v id in g  
a s e t t i n g  f o r  t h i s  more l i m i t e d  s tu d y ,  w hich i n  t u r n  p r o v id e s  
s u p p le m e n ta ry  m a t e r i a l  on s p e c i f i c  a s p e c t s  o f  wheat c u l t i v a t i o n  
p r a c t i c e s .  S in c e  th e  s tu d y  v i l l a g e s  v i s i t e d  i n  c o n n e c t io n  
w i th  t h i s  t h e s i s  were d i f f e r e n t  from  th o se  enum era ted  f o r  th e  
main D i s t r i c t  S tu d y , and b e c au se  f o r  p r a c t i c a l  r e a s o n s  th e y  
were l o c a t e d  i n  a s m a l l  a r e a  i n  c e n t r a l  B u la n d sh a h r  D i s t r i c t ,  
th e  r e s u l t s  o f  t h i s  s tu d y  s t a n d  on t h e i r  own and a r e  t r e a t e d  
a s  such  i n  th e  f o l l o w i n g  c h a p t e r s .  F u r t h e r ,  th e y  a r e  con cern ed  
w i th  a s p e c t s  com plem entary  to  th e  D i s t r i c t  S tu d y .
1. A l l a n , J . A .  and R o s in g ,K .E .  1972, U n p u b l ish e d  p r o c e s s e d  d a ta  
o f  B u la n d sh a h r  D i s t r i c t  S tu d y .
2. The m ain D i s t r i c t  S tudy  ( A l la n  and S ingh  1972) examined
th e  p a t t e r n s  o f  i n n o v a t i o n  o f  a l l -  th e  new h ig h  y i e l d i n g  v a r i e t i e s  
o f  w h ea t ,  m a iz e ,  r i c e  and th e  m i l l e t s ,  a t  d i s t r i c t  l e v e l .
Wheat was th e  most w id e ly  grown c rop  i n  B u la n d sh a h r  (C h a p te r  3 , p . 1 0 l ) ,  
and a s  th e  r e s u l t s  o f  th e  D i s t r i c t  S tudy  showed t h a t  th e  a d o p t io n  
l e v e l s  o f  th e  new wheat v a r i e t i e s  were h ig h ,  a  s m a l l  s c a l e  s tu d y  
d e v o te d  s o l e l y  to  wheat f a rm in g  a p p e a re d  to  be r e l e v a n t .  A m inor 
s tu d y  such  a s  t h i s  would b e n e f i t  from th e  background  i n f o r m a t io n  
On th e  d i s t r i c t  c o l l e c t e d  i n  th e  main s tu d y ,  and  on a much s m a l l e r  
s c a l e  i t  would p r o v id e  a u s e f u l  supp lem en t  to  th e  m a jo r  s tu d y  by 
exam in ing  i n  d e t a i l  t h e  f a rm in g  t e c h n i q u e s ,  t h e  a d v a n ta g e s  and th e  
p rob lem s o f  t h e  new wheat c u l t i v a t i o n  w hich c o n f r o n te d  .the f a r m e r .  
S in c e  i t  w i l l  be n e c e s s a r y  from  tim e to  tim e to  r e f e r  to  th e  main 
d i s t r i c t  s tu d y ,  f o r  co n v e n ie n c e  i t  w i l l  be r e f e r r e d ,  to  a s  th e  
D i s t r i c t  S tudy  to  d i s t i n g u i s h  i t  from th e  s u b j e c t  o f  t h i s  t h e s i s  
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Source.-Bulletin of Agricultural Statistics for U.P. 1946-47-70-71,
Lucknow.
Fig. 1 .2
I t  I s  because  wheat has been  th e  most w id e ly  a d o p te d  o f  
th e  f i v e  new high , y i e l d i n g  c ro p  v a r i e t i e s  r e l e a s e d  s in c e  1966, 
t h a t  a  wheat grow ing  a r e a  has  been s e l e c t e d  f o r  th e  s tu d y .
Wheat i s  o f  g r e a t  im p o r ta n c e  to  th e  m a j o r i t y  o f  d w e l l e r s  i n  
th e  n o r th - w e s t  I n d i a n  p l a i n s  a s  i t  forms t h e i r  s t a p l e  d i e t .  
Wheat i s  th e  m a jo r  c ro p  o f  th e  B u lan d sh ah r  d i s t r i c t ,  and 
a c c o r d in g  to  M r.B .B .L a l ,  th e  a c t i n g  Block  Development O f f i c e r ,  
B u la n d sh a h r ,  i s  th e  m ajo r  wheat 'e x p o r t in g *  d i s t r i c t  o f  U t t a r  
P ra d e s h .  A s tu d y  o f  wheat f a rm in g  i n  B u la n d sh ah r  t h e r e f o r e  
in v o lv e s  b o th  t h e  most im p o r ta n t  s u b s i s t e n c e  and  c a sh  c rop  and 
d e a l s  w i th  f e a t u r e s  c e n t r a l  to  th e  economy o f  th e  r e g i o n ,  The 
v a r i e t i e s  o f  wheat c a p a b le  o f  p ro d u c in g  h ig h  y i e l d s  have v e ry  
d i f f e r e n t  e n v iro n m e n ta l  r e q u i r e m e n ts  from  th e  in d ig e n o u s  
v a r i e t i e s  ( 5 ) ,  and  th e  main aim o f  th e  Wheat S tudy  was to  
examine th e  changes t h a t  have ta k e n  p l a c e  i n  s e l e c t e d  wheat 
f a rm in g  p a t t e r n s  a s  a  r e s u l t  o f  th e  i n t r o d u c t i o n  o f  th e  new 
h ig h  y i e l d i n g  v a r i e t i e s .
B u la n d sh ah r  was a  s u i t a b l e  d i s t r i c t  f o r  s tu d y ,  a s  by 1971
i t  had  become th e  main wheat p ro d u c in g  d i s t r i c t  o f  th e  Ganga- 
1
Jumna doab . P i g . 1 .2  shows th e  e s t im a te d  wheat p r o d u c t io n  i n  
r e l a t i o n  to  i t s  n e ig h b o u r in g  d i s t r i c t s  o f  th e  M eerut and Agra 
d i v i s i o n s .  T h is  a r e a  has  g r e a t  a g r i c u l t u r a l  p o t e n t i a l  and l i e s  
be tw een two e x tre m e s ;  a t  one ex trem e i n  th e  n o r t h  w est  t h e r e  
i s  c o m p a ra t iv e  a f f l u e n c e  i n  th e  r u r a l  a r e a s  o f  th e  P un jab  ( 0 ) 
w h ile  a t  th e  o t h e r  t h e r e  i s  p o v e r ty  i n  th e  e a s t e r n  d i s t r i c t s  
o f  U t t a r  P ra d e s h .
1. The doab i s  th e  la n d  betw een two r i v e r s .
U n d e r l in e d  v e r n a c u l a r  te rm s  a r e  l i s t e d  i n  th e  G lo s s a r y .
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T H E  N O R T H  I N D I A N  P L A I N S
l  O C A  I I O N  A N D  M A I N  P H Y S I C A L  D I V I S I O N S  
( D i s t r i c t  b o u n i l d f !>••> s h o w n )
30
2 6





7 8 8 2 86
T H E  N O R T H  I N D I A N  P L A I N S
P R O D U C T I V I T Y  R E G I O N S  O F  T W E L V E  
M A J O R  F O O D  C R O P S
DMA
P r o d u c t i v i t y  i n d e x  
|  a b o v e  5 0  p e r c e n t  
41 - 5 0  p e r c e n t  
31 - 4 0  p e r c e n t  
21 - 3 0  p e r c e n t  
11 - 2 0  p e r c e n t  
I -  10  p e r c e n t
1 i 0 1 - 1 0 )  p e r c e n t
( -11) ( - 2 0 )  p e r c e n t  
2lj  | b e l o w  ( - 2 0 )  p e r c e n t
| 0  N A I d a t a  n o t  a v a i l a b l e
1 T h e  i n d e x  t a k e s  i n t o  a c c o u n t  d i s t r i c t  lev e l  a n d  nat ional  
level  y i e ld  a n d  a r e a  d a t a  fo r  t w e l v e  f o o d  c r o p s
2 P o s i t i v e  a n d  n e g a t i v e  i n d e x e s  i n d i c a t e  p e i l o r m a n c e s  
a b o v e  a n d  b e l o w  t h e  n a t i o n a l  a v e r a g e  r e s p e c t i v e l y
78 ° 8 2 °
A f t e r  S h a f i  M M e a s u r e m e n t  o f  a g r i c u l t u r a l  p r o d u c t i v i t y  i n  T h e  G e o g r a p h e r  A l i g a r h  vo l  XIX 1 9 7 2  p p  11 6 1 2
Fig.1.3
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Much r e s e a r c h  has  been  c o n c e n t r a t e d  i n  th e s e  a r e a s ,  e s p e c i a l l y  
i n  th e  Pun jab  ( 7 , 8 ) ,  w i th  undue em phasis  b e in g  g iv e n  to  th e  
a c h ie v e m e n ts  o f  th e  L udhiana  d i s t r i c t .  B u la n d s h a h r ,  however, 
has  r e c e i v e d  much l e s s  a t t e n t i o n  th a n  th e  n e ig h b o u r in g  A l ig a r h  
d i s t r i c t ,  w h i c h , l i k e  L udhiana  i s  in v o lv e d  i n  th e  Governm ent’ s 
• I n t e n s iv e  A g r i c u l t u r a l  Development Programme. The doab a s  a  
whole has  r e c e iv e d  c o n s id e r a b l e  a t t e n t i o n  i n  te rm s  o f  e n g in e e r i n g  
works and a g r i c u l t u r a l  s tu d y  becau se  o f  i t s  a l l u v i a l  s o i l s ,  and 
a l s o  b e c au se  o f  th e  Ganga and o t h e r  c a n a l  s y s te m s ,  which s in c e  
1857 have p ro v id e d  p a r t  o f  th e  doab w i th  a t  l e a s t  a  p a r t i a l  
s a f e g u a r d  a g a i n s t  t h e  e f f e c t s  o f 'd r o u g h t .  At d i s t r i c t  l e v e l ,  
on th e  o t h e r  hand , B u la n d sh ah r  i t s e l f  has  n o t  been  re -e x a m in ed  
o r  d e s c r i b e d  a s  t h o ro u g h ly  s in c e  th e  p u b l i c a t i o n  o f  th e  D i s t r i c t  
G a z e t t e e r  o f  1905 ( 9 ) .  I n  1971 th e  P un jab  N a t io n a l  Bank 
a ssem b led  numerous s t a t i s t i c s  on B u la n d sh ah r  ( 1 0 ) ,  b u t  m o s t -o f  
t h e s e  were b a se d  on p u b l i s h e d  a n n u a l  governm ent s t a t i s t i c s ,  
and were n o t  t h e  r e s u l t  o f  f i e l d  work s p e c i f i c a l l y  c o n d u c ted  
f o r  a  s tu d y  o f  th e  d i s t r i c t „ S h a f i  ( 1 9 7 2 ) ( 1 1 ) ,  c a l c u l a t e d  a 
' p r o d u c t i v i t y  i n d e x '  f o r  th e  n o r t h  I n d ia n  p l a i n s .  By d i v i d i n g  
th e  sum o f  th e  y i e l d s  o f  12 m a jo r  food  c ro p s  by .the t o t a l  a r e a  
th e y  c o v e re d ,  S h a f i  c o n c lu d e d  t h a t  M u z a f fa rn a g an ,  M eeru t and 
B u la n d s h a h r ,  t h r e e  o f  th e  d i s t r i c t s  o f  th e  Ganga-Jumna doab 
a r e  among th e  m ost h i g h l y  p r o d u c t iv e  i n  th e  n o r t h  I n d ia n  p l a i n s .  
(F ig .1 „ 5 ) «  N e i t h e r  th e  q u a l i t y  n o r  th e  q u a n t i t y  o f  d e s c r i p t i v e  
m a t e r i a l  on B u la n d sh a h r  i n  r e c e n t  y e a r s  h a s  e q u a l l e d  t h a t  
i n c lu d e d  i n  t h e  D i s t r i c t  G a z e t t e e r  o f  1905.
The c e n t r e  o f  B u la n d sh a h r  d i s t r i c t  i s  o n ly  70 km. to  th e  
s o u th  e a s t  o f  D e l h i ,  and a l t h o u g h  s u f f i c i e n t l y  f a r  from  th e  
c a p i t a l  to  rem a in  a p re d o m in a n t ly  r u r a l  d i s - t r i c t  w i th  n e a r l y
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87 p e r  c e n t  o f  i t s  p o p u l a t i o n  o f  a p p ro x im a te ly  two m i l l i o n s
dep en d en t  on a g r i c u l t u r e  ( 1 2 ) ,  i t  h a s  n o t  been  i s o l a t e d  from
new f a rm in g  t e c h n i q u e s 0 I t  i s  r e l a t i v e l y  c lo s e  to  th e  I n d ia n
A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e  i n  D e l h i ,  and a l s o  to  A l ig a r h
w hich has  lo n g  been  p a r t  o f  th e  G overnm en t 's  p l a n  f o r  im p ro v in g
a g r i c u l t u r a l  c o n d i t i o n s .  I t  i s  o n ly  i n  r e c e n t  y e a r s  t h a t
Government e x t e n s i o n  w o rk e rs  have been c o n c e n t r a t i n g  t h e i r
e f f o r t s  i n  B u la n d sh a h r  a s  p a r t  o f  th e  High Y i e ld i n g  V a r i e t i e s
Programme ( l ^ ) o  B u la n d sh a h r  has  been  an  o f f i c i a l  member o f  t h i s
scheme s in c e  1970, th e  p u rp o se  o f  which i s  to  expand th e  a r e a
sown w i th  th e  new h ig h  y i e l d i n g  v a r i e t i e s  and so i n c r e a s e  c ro p
1p r o d u c t i o n .  F i e l d  work showed t h a t  by th e  r a b i  s e a s o n  o f  1971- 
72 , much o f  t h e  d i s t r i c t  was s t i l l  'u n t o u c h e d 1 by th e  e f f e c t s  
o f  e x t e n s i o n  w o rk e rs ,  and  th e  d i s t r i c t  seemed a n  i d e a l  one i n  
w hich  to  examine th e  r e a c t i o n s  o f  th e  c u l t i v a t o r s  to  th e  new 
v a r i e t i e s  and t h e i r  a s s o c i a t e d  fa rm in g  t e c h n i q u e s .  The f a r m e r s  
were unaccustom ed  to  a n s w e r in g  q u e s t i o n n a i r e s  and  seemed more 
l i k e l y  to  p r o v id e  c o r r e c t  i n f o r m a t io n  r a t h e r  t h a n  th e  i n f o r m a t io n  
th e y  th o u g h t  we s h o u ld  l i k e  to  h e a r 0
1 . 1 oio S e l e c t i o n  o f  t h e  sample v i l l a g e s  and f a r m e r s .
The D i s t r i c t  S tu d y ( 1971-72) showed t h a t  a l l  th e  new h ig h
2y i e l d i n g  c ro p  v a r i e t i e s  o f  m a iz e ,  r i c e ,  w h e a t ,  .jowar and b a j r a  
were grown i n  B u la n d s h a h r  d i s t r i c t ,  b u t  none to  th e  same e x t e n t  
a s  w hea t (14-) o R e s o u rc e s  were l i m i t e d  and so th e  scope  o f  th e  
s tu d y  was r e s t r i c t e d  to  th e  ch a n g in g  p a t t e r n s  o f  w heat f a rm in g
1 « r a b i  s e a s o n ,  e x te n d s  from  O c to b e r  to  A p r i l .






i n  s i x  v i l l a g e s  o f  th e  d i s t r i c t .  A l l  t h e s e  v i l l a g e s  were 
s e l e c t e d  from  B u la n d sh a h r  t e h s i l  and B u la n d sh a h r  B lock  
Development A re a ,  a s  th e  h e a d q u a r t e r s  o f  t h e s e  a d m i n i s t r a t i v e  
d i v i s i o n s  were l o c a t e d  i n  th e  d i s t r i c t  town and so were e a s i l y  
a c c e s s i b l e  f o r  any n e c e s s a r y  i n f o r m a t io n .  The v i l l a g e s  were 
a l l  w i t h i n  a 16 Ion. r a d i u s  o f  B u la n d sh ah r  so t h a t  a  s m a l l  
e n u m e ra t io n  team co u ld  r e a c h  a v i l l a g e  by b i c y c l e  and c a r r y  
o u t  t h e  e n u m e ra t io n  i n  one day (Appendix 2«1 p 04 3 3 ) .  As 
b i c y c l e s  were th e  o n ly  form  o f  t r a n s p o r t  a v a i l a b l e  f o r  th e  
e n u m e r a to r s ,  th e  s e t t l e m e n t s  had to  be w i t h i n  e a s y  r e a c h  o f  th e  
d i s t r i c t  town where th e  s tu d y  was c e n t r e d  ( F i g .1 .4 ) *
The s i x  s e l e c t e d  v i l l a g e s  seemed s u i t a b l e  f o r  th e  s tu d y
a s  s u p e r f i c i a l l y  th e y  showed few d i f f e r e n c e s  from  th e  numerous
s e t t l e m e n t s  v i s i t e d  d u r in g  th e  f i e l d  work f o r  th e  D i s t r i c t  S tudy
1971-72 ( 1 5 ) .  Each v i l l a g e  d id  have an  a tm o sp h e re  o f  i t s  own
w hich e x p r e s s e d  i t s e l f  c l e a r l y  d u r in g  e n u m e ra t io n ,  b u t  th e y
a l s o  p o s s e s s e d  many common f e a t u r e s  o f  a  more t a n g i b l e  n a t u r e .
E very  s e t t l e m e n t  was n u c l e a t e d , t h e  m a j o r i t y  o f  h o u se s  were 
2k a ta h a  , and a l l  depended  h e a v i l y  on a g r i c u l t u r e  f o r  t h e i r  
e x i s t e n c e o  None o f  t h e  v i l l a g e s  had to  r e l y  e n t i r e l y  on open 
w e l l  w a te r  a s  t h r e e  had a c c e s s  to  c a n a l  w a t e r ,  and t h r e e  to  tu b e  
w e l l s .  A l th o u g h  e l e c t r i c i t y  was p r e s e n t  i n  o r  n e a r  th e  v i l l a g e s  
f o r  tu b e  w e l l s  and pumping s e t s ,  o n ly  one v i l l a g e  r e c e iv e d
3
e l e c t r i c i t y  f o r  d o m e s t ic  p u r p o s e s .  Each v i l l a g e  had a p r a d h a n , 
and a s  a lw a y s ,  t h e  community c o n s i s t e d  o f  num erous j o i n t  f a m i ly  
g r o u p s .
1* T e h s i l  -  a n  a d m i n i s t r a t i v e  sub d i v i s i o n  i n  a  d i s t r i c t .
2* K a tcha  -  mud and  cow dung im perm anent s t r u c t u r e s .
3 .  Pra d h a n  -  v i l l a g e  head  man.
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P l a t e  1 .
A v iew  t y p i c a l  o f  a Wheat S tudy  v i l l a g e .  
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
P l a t e  2.
Two f a rm e r s  who p a r t i c i p a t e d  i n  th e  Wheat S tudy ,
P l a t e  3 .
A Wheat S tudy  e n u m e ra to r  s e t t i n g  o u t  f o r  th e  f i e l d  work w i th  s o i l
sam p ling  equ ipm en t.
S o u rc e :  F i e l d  work f o r  the  Wheat S tu d y - M a r c h  1972
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E very  v i l l a g e  v i s i t e d  i n  th e  d i s t r i c t  showed a co m b in a t io n  
o f  m ost o r  a l l  o f  t h e s e  f e a t u r e s .  I t  i s  n o t  c la im e d  t h a t  th e  
s i x  sam ple v i l l a g e s  were s t a t i s t i c a l l y  r e p r e s e n t a t i v e  o f  th e  
d i s t r i c t ,  b u t  a l l  p e r s o n a l  qualms a b o u t  r e p r e s e n t a t i o n  were 
e a se d  d u r in g  th e  c o u rs e  o f  e n u m e ra t io n  when th e  v a l i d i t y  o f  th e  
p i l o t  s tu d y  u n d e r ta k e n  f o r  th e  Wheat S tudy  was c o n f i rm e d ,  and 
ex trem e c a s e s  were s h o rn  to  be a b s e n t .
30-35  f a r m e r s  were s e l e c t e d  from  e a c h  v i l l a g e  f o r  th e  
e n u m e ra t io n  and i n  a l l  196 f a r m e r s  p a r t i c i p a t e d  i n  th e  s tu d y .
The v a r i a t i o n  i n  farm  s i z e  seemed c o n s id e r a b l e  from  e a r l i e r  
e x p e r i e n c e  i n  th e  f i e l d ,  and i n i t i a l l y  an  a t t e m p t  was made to 
sam ple f a r m e r s  random ly  from  w i t h i n  s t r a t i f i e d  farm  s i z e  g r o u p s 0
The l i s t s  o f  f a r m e r s  to  be enum era ted  were com piled  from th e
1 2
v i l l a g e  l e k h p a l 1s c h h i t t a 0 The i n f o r m a t io n  from  th e s e  r e c o r d s  
how ever, p ro v ed  to  be i n c o r r e c t <, Fa rm ers  u s u a l l y  c u l t i v a t e d
F
c o n s id e r a b l y  l a r g e r  a r e a s  t h a n  o f f i c i a l  r e c o r d s  i n d i c a t e d ,  and 
so t h e  s t r a t i f i c a t i o n s  o f  th e  random sample com piled ' from th e  
c h h i t t a s  had no s i g n i f i c a n c e  i n  th e  f i e l d .  D e t a i l s  o f  th e  
sa m p l in g  m ethods u s e d  f o r  th e  s e l e c t i o n  o f  b o th  v i l l a g e s  and 
f a r m e r s  a r e  d i s c u s s e d  i n  Appendix  1*3 and 1„4 (p p .  427 and 4 2 9 ) .
S e v e r a l  h y p o th e s e s  f o rm u la te d  d u r in g  p r e l i m i n a r y  f i e l d  
work fo rm ed  th e  c o n c e p tu a l  b a s i s  o f  t h e  q u e s t io n n a i r e ( A p p e n d ix  2 „ l 0p 4 3 5 )  
These r e l a t e d  e n t i r e l y  to  changes i n  wheat f a rm in g  p a t t e r n s .
I n  o r d e r  to  p u t  th e  Wheat S tudy  i n  i t s  p e r s p e c t i v e ,  th e  h i s t o r y  
and deve lopm en t o f  th e  new wheat w a l l  be c o n s id e r e d  n e x t ,
1 . L ekhpa l  -  v i l l a g e  r e c o r d  k e e p e r ,  a c c o u n ta n t , ,
2 . C h h i t t a  -  O f f i c i a l  l i s t s  o f  l a n d  o w n e rsh ip  com piled  f o r  each
v i l l a g e  by th e  L e k h p a lc
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1o20 The h i s t o r y  and deve lopm en t o f  th e  new h ig h  - y ie ld in g
v a r i e t i e s  o f  s e e d 0
The 'g r e e n  r e v o l u t i o n '  i s  s a i d  to  have been  p r e c i p i t a t e d  
by th e  deve lopm en t o f  new h ig h  y i e l d i n g  v a r i e t i e s  o f  se e d  ( 1 6 ) 0 
I n  t h i s  s e c t i o n  th e  a c h ie v e m e n ts  o f  p l a n t  g e n e t i c i s t s  i n  th e  
p r o d u c t i o n  o f  t h e s e  new v a r i e t i e s  w i l l  be c o n s id e r e d  t o g e t h e r  
w i th  th e  t e c h n i q u e s  t h a t  have been  u se d  to  d e v e lo p  and s p re a d  
t h e  new s e e d s  th ro u g h o u t  I n d i a 0 R ic e ,  w h e a t ,  m aize  and th e  
m i l l e t s  a r e  th e  c ro p s  grown i n  I n d i a  which have  b e n e f i t t e d  m ost 
o f  a l l  'by- g e n e t i c  m o d i f i c a t i o n *  P l a n t  g e n e t i c i s t s  have been  
p ro d u c in g  ' im p ro v e d  v a r i e t i e s '  s i n c e  t h e  l a t e  n i n e t e e n t h  
c e n tu r y  ( 1 7 ,1 8 ) ,  and so have g r a d u a l l y  been  r a i s i n g  th e  y i e l d s  
.o f  fo o d  c ropso  I n c r e a s i n g  p o p u l a t i o n  p r e s s u r e  h a s  s p u r r e d  th o s e  
engaged  i n  such  p r o j e c t s  and g r e a t  im p o r ta n c e  h a s  been  a t t a c h e d  
to  them , a s  a c c o r d in g  to  Brown (1 9 7 0 ) ,  i n  I n d i a ,  ' t h e  s t o r k  was 
b e g in n in g  to  o u t r u n  th e  p l o u g h ' ( 1 9 ) o A lth o u g h  p l a n t  g e n e t i c i s t s  
i n  I n d i a  have made c o n s id e r a b l e  p r o g r e s s ,  th e  m a jo r  deve lopm en ts  
i n  w heat b r e e d i n g  have come from  c o u n t r i e s  o u t s i d e  I n d i a ,  i n  
p a r t i c u l a r  th e  P h i l i p p i n e s ,  Taiwan, Mexico and C e n t r a l  America*
I n  th e  c a se  o f  r i c e  a n d .w h e a t ,  genes  f o r  d t fa r fn e s s  have 
b een  c r o s s e d  w i th  h ig h  y i e l d i n g  c h a r a c t e r i s t i c s , ' a n d  th e  y i e l d  
p o t e n t i a l  o f  t h e s e  'new v a r i e t i e s '  i s  immense (20)<> I n  1964-65 
t h e  T aiw anese  dw arf  v a r i e t y '  ' o f  r i c e  T a ichung  ( N a t iv e ) - 1  was sown 
i n  I n d i a  on a  p u r e l y  e x p e r im e n ta l  b a s i s  and  t h e  y i e l d s  o f  87«79 
q u i n t a l s  o f  u n m i l le d  r i c e  p e r  h e c t a r e  was a b o u t  e i g h t  t im e s  a s  
g r e a t  a s  c u s to m a ry  r i c e  y i e l d s  (21 )„  S i m i l a r l y ,  t h e  e a r l i e s t  
p e r fo rm a n c e  o f  t h e  new h ig h  y i e l d i n g  v a r i e t i e s  o f  dw arf  wheat 
o r i g i n a l l y  i n t r o d u c e d  from  Mexico i n  1963» showed t h a t  t h e y  were
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c a p a b le  o f  d o u b l in g  th e  p o t e n t i a l  y i e l d s  o f  th e  t r a d i t i o n a l  
v a r i e t i e s  ( 22) .
The y i e l d  c a p a b i l i t i e s  o f  m aize have been  im p ro v in g  s in c e  
1957 when th e  I n d i a n  C o u n c i l  o f  A g r i c u l t u r a l  R e s e a rc h  (ICAR), 
f o r m u la t e d  an  I n d ia - w id e  improvement programme ( 23 ) .  I t  was 
r e a l i s e d  t h a t  th e  g e n e t i c  v a r i a b i l i t y  o f  m aize i n  I n d i a ,  u n l i k e  
.wheat ( 24) ,  was l i m i t e d ,  and so germ plasm  from  th e  C a r ib b e a n  
a r e a ,  C e n t r a l  Am erica  and Mexico was b ro u g h t  to  I n d i a ,  and i n  
a d d i t i o n  to  g r e a t e r  y i e l d s ,  th e  r e s u l t i n g  h y b r id s  a r e  more 
r e s i s t a n t  to  d i s e a s e  and i n s e c t  p e s t s  t h a n  were th e  in d ig e n o u s  
v a r i e t i e s  ( 2 5 ) .
The m i l l e t s ,  jo  war and ba .jra  a r e  th e  o t h e r  c ro p s  which 
have been  g e n e t i c a l l y  m o d if ie d  a n d ,a s  w i th  m a iz e ,  n o t a b l e  p r o g r e s s  
on th e  p l a n t  b r e e d in g  f r o n t  to o k  p l a c e  a f t e r  1965 when th e  f i r s t  
a l l  I n d i a  c o - o r d i n a t e d  programme f o r  t h e  im provem ent o f  th e  
m i l l e t s  was h e l d .  The g e n e t i c  v a r i a b i l i t y  i n  th e  m i l l e t s  i s  v a s t ,  
and i n  c o n t r a s t  to  w h e a t ,  r i c e  and m a iz e ,  I n d i a  h a s  become th e  
c h i e f  d i s p e n s e r  o f  m i l l e t  germ plasm  to  t h e  r e s t  o f  th e  w o r ld  ( 26) 0
Wheat however, i s  by f a r  th e  m ost im p o r ta n t  o rop  i n  th e  s tu d y  
a r e a  a s  i t  i s  t h e  s t a p l e  d i e t  o f  th e  r u r a l  p o p u l a t i o n .  The , . 
s i g n i f i c a n c e  o f  wheat f a r m in g  i n  B u la n d sh a h r  d i s t r i c t  i s  o u t l i n e d  
i n  C h a p te r  3 (p« 101 ) and a s  th e  p u rp o se  o f  t h e  t h e s i s  i s  to  
examine r e c e n t  changes  i n  wheat f a r m in g ,  th e  h i s t o r y  o f  th e  
deve lopm en t o f  t h e  new dw arf  v a r i e t i e s  o f  w heat w i l l  be examined 
more th o r o u g h ly  t h a n  th e  o t h e r  c ro p s  o f  r i c e ,  m aize  and th e  m i l l e t s .  
Among th e  f i r s t  w hea ts  w hich th e  R o c k e f e l l e r  F o u n d a t io n  s u p p l i e d
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from  Mexico i n  1963 were f o u r  main c r o s s e s .  One was a l i n e  
known a s  'num ber 8 1 5 6 ' ,  a  s im p le  c r o s s  w hich had been m u l t i p l i e d  
and r e f i n e d  i n  s u c c e e d in g  g e n e r a t i o n s  (27)o  From t h i s  one c r o s s ,  
number 8156, h as  come th e  w h o le - f a m i ly  o f  w h ea ts  which now o c c u p ie s  
a  v e r y  g r e a t  a r e a  i n  A s i a .  I n  I n d i a  i t  i s  c a l l e d  'K a l y a n s o n a ' , 
( g o ld e n  s a v i o u r ) ,  i n  West P a k i s t a n  th e  same wheat i s  c a l l e d  
'M e x ip a k ' , i n  Turkey  i t  i s  c a l l e d  'E s p i g a s '  ( s p i k e s ) ,  and i n  
a d d i t i o n ,  b o th  t h e  amber and r e d  s t r a i n s  o f  t h e  same wheat a r e  
s t i l l  grown i n  M exico  ( 2 8 ) .
The o t h e r  t h r e e  h ig h  y i e l d i n g  v a r i e t i e s  o f  im p o r ta n c e  i n  
I n d i a  a l s o  came i n  a sh ipm en t  from Mexico i n  1963. A f t e r  b e in g  
s e n t  to  I n d i a ,  t h e  p a r e n t  m a t e r i a l  was d i s c a r d e d  i n  M exico, e i t h e r  
b e c au se  th e  v a r i e t i e s  had n o t  been  s u c c e s s f u l l y  grown t h e r e ,  o r  
b e c au se  t h e i r  m e r i t s  had  somehow been o v e r lo o k e d .  These t h r e e  
v a r i e t i e s  were d e v e lo p e d  i n  I n d i a  to  S o n a l ik a ,  Lerma Rojo and 
Sonora  64 , and s t i l l  c o n t r i b u t e  tow ards  s o u th e r n  A s i a ' s  g r a i n  
p r o d u c t i o n .  'S o n a l ik a *  ( g o ld  l i k e )  i s  t h e  s t r o n g e s t ,  c o m p e t i to r  
o f  K a ly a n so n a ,  b u t  when fa rm ed  c o r r e c t l y  S o n a l ik a  h a s  l a r g e r  
k e r n e l s  and m a tu re s  e a r l i e r  th a n  K a ly a n so n a .  A lm ost 57 p e r  c e n t  
o f  th e  f a r m e r s  sowed S o n a l ik a  w h i le  o n ly  21 p e r  c e n t  grew
t
K alyansona  a c c o r d in g  to  th e  f i n d i n g s  o f  th e  D i s t r i c t  S tudy  i n  
r a b i  1971-72 ( 2 9 ) o Lerma R o jo ,  a n o th e r  o f  th e  o r i g i n a l  r e d  
M exican w h ea ts  from  w hich  th e  amber g r a i n e d  S a fe d  Lerma has  been  
d e r i v e d  ( 3 0 ) ,a n d  Sonora  64 , now d e v e lo p e d  to  t h e  amber v a r i e t y  
S h a r b a t i  Sonora  ( 3 1 ) ,  a r e  t h e ' o t h e r  v a r i e t i e s  w hich n a r ro w ly  
e sc a p e d  b e in g  l o s t .  The l a s t  two v a r i e t i e s ,  th e  h y b r id s  o f  
Lerma Rojo and Sonora  64 a r e  f a r  l e s s  p o p u la r  now i n  B u la n d sh ah r  
d i s t r i c t ,  th a n  K a ly an so n a  and S o n a l ik a .  These were grown by
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P la te  4 .
T r i p l e  gene H i r a ,  
a p p ro x im a te ly  SO cm, 
h ig h .
P l a t e  5
K a lyansona , 
a p p ro x im a te ly  
one m etre  h ig h ,
(The s o i l  a u g e r  i s  
one m etre  l o n g ) .
D eshi w heat,  
a p p ro x im a te ly  
1 .3  m e tre s  h ig h
P l a t e  7 .
C lo se  up o f  K a ly a n so n a .
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
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1 1 .pO p e r  c e n t  o f  th e  wheat g row ers  sampled f o r  th e  Wheat S tudy 
i n  r a b i  1971-72 (C h a p te r  4 , p .  190 ) .
The wheat v a r i e t i e s  i n t r o d u c e d  to  I n d i a  from  Mexico were 
dw arfs  i n  c om par ison  w i th  th e  I n d ia n  in d ig e n o u s  v a r i e t i e s .  They 
were h y b r id s  o f  th e  J a p a n e s e  N o r in  dwarf w h ea ts  w hich a r e  b e l i e v e d  
t o  p o s s e s s  t h r e e  d w a r f in g  genes  which have c u m u la t iv e  e f f e c t s 0 
Three l e v e l s  o f  d w a r f in g  can ro u g h ly  be d i s t i n g u i s h e d  from  h y b r id s  
o f  t h e s e  M orin w h e a t s 0 These a r e  known a s  s i n g l e ,  doub le  and 
t r i p l e  d w a r f s .  Only th e  s i n g l e  and doub le  gene v a r i e t i e s  were 
i n t r o d u c e d  to  I n d i a  from  M exico, and th e  s u c c e s s  o f  t h e s e  o r i g i n a l  
v a r i e t i e s  h a s  l e d  to  th e  deve lopm en t i n  I n d i a  o f  t h e  t r i p l e  gene 
d w a rfs  su ch  a s  H i r a  and M o t i . ( F i g .  4 .2 3  ) ( 3 2 ) .  These a r e  even 
s h o r t e r ,  b u t  have  g r e a t e r  y i e l d  p o t e n t i a l  th a n  th e  s i n g l e  o r  
do u b le  gene v a r i e t i e s ,  K a lyansona  and S o n a l ik a  b e in g  r e p r e s e n t a t i v e s  
o f  th e  l a t t e r .  The demand f o r  th e  t r i p l e  gene d w a rfs  i s  f a r  i n  
e x c e s s  o f  s u p p l i e s  o f  th e  s e ed  and i t  i s  b e c au se  o f  t h i s  t h a t  th e  
p r o p o r t i o n  o f  g row ers  o f  t h e s e  new es t  v a r i e t i e s  i s  so low w i t h i n  
th e  s tu d y  a r e a  ( F i g .  4*23 )
These se m i-d w a rf  v a r i e t i e s  o f  w heat drew th e  a t t e n t i o n  o f
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th e  a g r i c u l t u r a l i s t s  i n  th e  y e a r  a f t e r  t h e i r  i n t r o d u c t i o n  to 
I n d i a  a s  t h e y  y i e l d e d  a p p ro x im a te ly  35 q u i n t a l s  p e r  h e c t a r e ,  
w hich  was f o u r  t im e s  t h e  th e n  n a t i o n a l  a v e ra g e  o f  8 ,1 0  q u i n t a l s  
p e r  h e c t a r e  (33)*  D e s p i t e  t h e i r  h ig h . ,g r a in  p r o d u c t io n  t h e r e  was 
much a b o u t  th e  new w heat t h a t  th e  f a r m e r s  d i d  n o t  l i k e .  The 
o r i g i n a l  dw arf  v a r i e t i e s  im p o r te d  from Mexico were r e d  i n  c o lo u r  
and c o n t r a s t e d  w i th  th e  amber g r a i n s  to  w hich  I n d ia n  f a rm e r s  have 
become ac cu s to m e d .  I t  i s  i n t e r e s t i n g  t h a t  a s  l i t t l e  a s  a  c e n tu r y
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a g o ,  many o f  th e  t r a d i t i o n a l  I n d ia n  w hea ts  were a l s o  r e d  i n  
c o lo u r ,  b u t  a s  th e y  d id  n o t  s u i t  th e  r e q u i r e m e n ts  o f  th e
B r i t i s h  F l o u r  M i l l i n g  and B aking  A s s o c i a t i o n ,  amber w hea ts  have
been  p roduced  and m u l t i p l i e d  and have c o m p le te ly  r e p l a c e d  th e  
r e d  v a r i e t i e s  ( 3 4 ) o The t r a d i t i o n a l  I n d i a n  w hea ts  a r e  now amber 
i n  c o lo u r  and th e  r e d  M exican wheat was r e j e c t e d  by th e  f a r m e r s  
n o t  o n ly  b e c au se  o f  l a s t i n g  p r e j u d i c e  a g a i n s t  i t s  ' i n f e r i o r *  
c o lo u r ,  b u t  a l s o  Because o f  i t s  r e l a t i v e l y  po o r  c h a p a t i  making 
q u a l i t i e s .
C h a p a t i s  a r e  th e  s t a p l e  d i e t  o f  m ost n o r t h  I n d ia n  wheat
f a r m e r s ,  85 -90  p e r  c e n t  o f  g r a i n  consumed i s  i n  t h i s  fo rm ,a n d
s o ,  p a r t i c u l a r  f l o u r  m aking q u a l i t i e s  o f  th e  w heat a r e  o f  th e
u tm o s t  im p o r ta n c e  ( 3 5 ) .  Some o f  th e  i m p o r ta n t  c h a r a c t e r i s t i c s
o f  c h a p a t i s  a r e
"ooo a  c re a m is h  c o lo u r s  s o f t ^  s m o o t h , s i l k y
and p l i a b l e  t e x t u r e  and a s w e e t i s h  t a s t e 0"
1 ( 36 )
To make c h a p a t i s  o f  'g ood  q u a l i ty *  a c c o r d in g  to  t h e  I n d ia n
A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e ,  th e  g r a i n  m ust be v i t r e o u s  and
w e l l  f i l l e d  and have  a  medium p r o t e i n  c o n te n t  o f  10-13 p e r
c e n t .  The m a j o r i t y  o f  new h ig h  y i e l d i n g  v a r i e t i e s  have a
p r o t e i n  c o n te n t  w i t h i n  t h i s  r a n g e ,  th ough  i t  i s  u s u a l l y  to w a rd s
th e  u p p e r  end o f  i t  ( 3 7 ) o O th e r  e s s e n t i a l  q u a l i t i e s  i n c lu d e
1
h ig h  w a te r  a b s o r p t i o n  power o f  th e  a t t a ; i t  s h o u ld  n o t  be l e s s  
th a n  6 8 .0 0  p e r  c e n t  ( 3 8 ) ,  and when m ixed , th e  dough s h o u ld  be 
p l i a b l e  and n o t  c rum bly  so t h a t  th e  s u r f a c e  o f  t h e  b re a d  i s  
sm ooth . The n a t u r e  o f  th e  p r o t e i n  and g l u t e n  i n  t h e  wheat 
l a r g e l y  d e te r m in e s  t h e  s u r f a c e  t e x t u r e  o f  th e  c h a p a t i s .
1 . A t t a  -  w holem eal.
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Wheat low i n  p r o t e i n  and g l u t e n  i s  more s u i t a b l e  f o r  cakes  and 
b i s c u i t s  a s  i t  p ro d u c e s  a  crum bly  s t r u c t u r e , a n d  c o n v e r s e ly ,  an 
e x c e s s i v e l y  h ig h  g l u t e n  and p r o t e i n  c o n te n t  makes th e  c h a p a t i  
tough  and l e a t h e r y 0 A f t e r  c h a p a t i  dough h a s  been made, i t  i s  
u s u a l l y  l e f t  to  r e s t  f o r  a b o u t  an  h o u r ,  D u r in g  t h i s  p e r io d  
th e  d i a s t a t i c  enzymes which have been  a c t i v a t e d  by th e  m o is t u r e ,  
c o n v e r t  th e  s t a r c h  to  s u g a r s  which a r e  r e s p o n s i b l e  f o r  th e  
s w e e t i s h  t a s t e  o f  c h a p a t i s  (39)»  The d i a s t a t i c  a c t i v i t y  i n  
doughs made from  f l o u r  o f  dw arf  o r  sem i-dw arf  v a r i e t i e s  i s  
a c c o r d in g  to  th e  I n d ia n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e ,  
more th a n  a d e q u a t e „ ( 4 0 ) 0
C h a p a t i s  made from th e  o r i g i n a l  ty p e s  o f  r e d  wheat 
im p o r te d  from  Mexico were 'h e a v y '  and d id  n o t  have a  smooth 
s u r f a c e  l i k e  t h e  b re a d  made from  t r a d i t i o n a l  amber w h e a t»
These dw arf w hea ts  were c r o s s e d  w i th  t h e  I n d i a n  in d ig e n o u s  
v a r i e t i e s  i n  an a ttem pt^  to  combine th e  c h a r a c t e r i s t i c s  which 
p r o v id e d  th e  d e s i r e d  q u a l i t y  o f  wheat t o g e t h e r  w i th  h ig h  y i e l d s .
The new h y b r id s  a r e  g a in i n g  p o p u l a r i t y  and w i th  c o n t in u e d  b r e e d in g  
e x p e r im e n ts  t h e y  a r e  becoming c l o s e r  i n  c o lo u r ,  t e x t u r e  and t a s t e  
to  t h e  in d ig e n o u s  v a r i e t i e s ,  th ough  t h e r e  i s  s t i l , l  a  g e n e r a l  
f e e l i n g  t h a t  c h a p a t i s  made w i th  modern im proved  v a r i e t i e s  a r e  
n o t  a s  p a l a t a b l e  a s  c h a p a t i s  made from t r a d i t i o n a l  v a r i e t i e s  (41)=
At a 'P a r m e r ' s  Day' o r g a n iz e d  a t  t h e  I n d i a n  A g r i c u l t u r a l  
R e se a rc h  I n s t i t u t e  i n  D e lh i  i n  1968, th e  m ost r e c e n t  r e c o r d  o f  
such  an  e v e n t ,  78 v i s i t o r s  were a sk ed  to  l i s t  t h e i r  o p in io n s  
on th e  c o l o u r ,  t a s t e  and g e n e r a l  p r e f e r e n c e  f o r  a  s e r i e s  o f  
c h a p a t i s  made from  d i f f e r e n t  ty p e s  o f  w heat .which were unknown
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to  th e  v i s i t o r s *  The v a r i e t i e s  o f  wheat u n d e r  e x a m in a t io n  were 
th e  se m i-d w a rf s  S o n a l ik a ,  K a lyansona  and S h a r b a t i  S o n o ra ,  and 
an  in d ig e n o u s  im proved  v a r i e t y  d e v e lo p e d  i n  th e  P u n ja b ,  C 306 ( 42)0 
The m a j o r i t y  o f  th e  p a r t i c i p a n t s  i n  th e  e x p e r im e n t  p r e f e r r e d  th e  
c o lo u r  o f  t h e  c h a p a t i s  made from v a r i e t y  C 306, b u t  a p a r t  from 
t h i s ,  t h e  r e s u l t s  o f  th e  o p in io n  p o l l  showed t h a t  th e  new h ig h  
y i e l d i n g  v a r i e t i e s  o f  S h a r b a t i  Sonora and S o n a l ik a  were com parable  
■or even  s u p e r i o r  to  t h e  im proved in d ig e n o u s  v a r i e t y  C 306c 
C h a p a t is  made from  K alyansona  were n o t  so p o p u l a r  and th e  d a ta  
from my 0™  Wheat S tudy  have co n firm ed  t h e s e  r e s u l t s  (F ig*4°  23, ) * 
S o n a l ik a  i s  t h e  m ost p o p u la r  v a r i e t y  and i s  p r e f e r r e d  to  
K a lyansona  f o r  i t s  c o lo u r ,  t e x t u r e  and t a s t e .
I n  a d d i t i o n  to  r a i s i n g  th e  y i e l d s  o f  th e  new h ig h  y i e l d i n g  
v a r i e t i e s ,  g r e a t  e f f o r t  has  a l s o  been made by w heat b r e e d e r s  to  
p roduce  w heat which s u i t s  th e  f a r m e r ' s  t a s t e *  The governm ent 
can n o t  a f f o r d  th e  r e j e c t i o n  o f  t h e  dw arf v a r i e t i e s , a s  i n  th e  
f u r t h e r  a d o p t io n  o f  t h e s e  s e e d s  l i e s  I n d i a ' s  o n ly  hope o f  
i n c r e a s i n g  h e r  fo o d  g r a i n  o u t p u t  r a p id ly *  P oo r  h a r v e s t s  o f  
1962-63 and 1965-66 were th e  s t a r t  o f  I n d i a ' s  dependence  on 
A m erican s u p p l i e s  o f  g r a i n ,  and a l t h o u g h  th e  U n i te d  S t a t e s  d id  
have  s u r p l u s  g r a i n  i n  th o s e  y e a r s ,  th e  l i k e l i h o o d '  o f  a  f u t u r e  
w orld  fo o d  s h o r t a g e  was a n t i c i p a t e d  and h e r  p o l i c y  changed 
to w a rd s  I n d i a  from  one o f  v i r t u a l  c h a r i t y ,  to  a  scheme f o r  
h e l p i n g  I n d i a  to  be s e l f - s u f f i c i e n t  -  a t  l e a s t ,  i n  te rm s  o f  fo o d  
p r o d u c t io n  ( 4 3 )» The s p re a d  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  
a p p e a re d  to  be one method o f  a c h ie v in g  t h i s *  W hile I n d i a  
c o n t in u e d  to  depend on im p o r te d  g r a i n ,  t h e r e  was no hope o f  
i n d u c in g  f a r m e r s  to  grow more f o r  th em se lv e s*  C o n t r a c t s  f o r
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g r a i n  sh ip m e n ts  were a b r u p t l y  red u c e d  to  i n c r e a s e  th e  i n c e n t i v e  
to  I n d i a  to  grow more fo o d ,  and g u a r a n t e e s  f o r  s u p p l i e s  were 
made f o r  th e  s h o r t  term  o n ly  ( 4 4 ) .  W ith no lo n g  term  prom ise  
o f  a i d  from a b ro a d ,  Dr.Subram aniam , th e  M i n i s t e r  f o r  A g r i c u l t u r e  
i n  1966, was f o r c e d  i n t o  d e v i s i n g  a p o l i c y  w hich e n co u rag ed  the  
s p re a d  o f  th e  new v a r i e t i e s  and t h e i r  a s s o c i a t e d  t e c h n o lo g y ,  a s  
t h i s  seemed th e  o n ly  hope o f , r a i s i n g  a g r i c u l t u r a l  p r o d u c t i o n  i n  
I n d i a  a t  th e  r a t e  t h a t  was n e c e s s a r y .  The H igh  Y ie ld in g  V a r i e t i e s  
Programme was c r e a t e d  to  f u l f i l  t h i s  n e e d  ( 4 5 ) .
W hile  th e  U n i te d  S t a t e s  had red u c e d  wheat s h ip m e n ts  to 
I n d i a ,  i n v e s tm e n t  i n  I n d i a n  a g r i c u l t u r e  was i n c r e a s e d  th ro u g h  
th e  Agency f o r  I n t e r n a t i o n a l  Development (A ID ). The new h ig h  
y i e l d i n g  v a i ’i e t i e s  depend h e a v i l y  on m a t e r i a l  i n p u t s ;  f e r t i l i s e r  
and w a te r  i n  p a r t i c u l a r ' ( 4 6 ) .  U n f o r tu n a t e l y  c h e m ic a l  f e r t i l i s e r  
m a n u f a c tu r in g  c a p a c i t y  was r e l a t i v e l y  u n d e v e lo p e d  i n  I n d i a ,  and 
so i n i t i a l l y ,  th e  U n i te d  S t a t e s  e x p o r te d  c h e m ic a l  f e r t i l i z e r  to 
I n d i a ,  b u t  g r a d u a l l y  changed  h e r  p o l i c y  to  one i n  w hich in v e s tm e n t  
was made i n  f e r t i l i z e r  p l a n t ,  so a t t e m p t in g  to  re d u c e  I n d i a ' s  
d i r e c t  dependence  on f o r e i g n  a i d  ( 4 7 ) .  W ater  was a l s o  n e c e s s a r y  
f o r  th e  new v a r i e t i e s  and so m ach in ery  f o r  th e  c p n s t r u c t i o n  and 
m a in te n a n c e  o f  tu b e  w e l l s  was made a v a i l a b l e  to  I n d i a  th ro u g h  
th e  Agency f o r  I n t e r n a t i o n a l  D evelopm ent ( 4 8 ) .  Fa rm ers  were 
e n c o u ra g e d  to  u s e  tu b e  w e l l s  a s  t h e s e  s m a l l  s c a l e  i r r i g a t i o n  
p r o j e c t s  soon  i n c r e a s e d  th e  r e t u r n s  from th e  f i e l d s . S i m u l t a n e o u s l y , 
w a te r  r e s o u r c e s  were b e in g  im proved  on a l a r g e r  s c a l e ,  b u t  
t h e s e  i n v o lv e d  lo n g  term  p o l i c i e s  and were o f  l i t t l e  im m edia te  
b e n e f i t  to  th e  c u l t i v a t o r  ( 4 9 ) .  As th e  n e e d  to  i n c r e a s e  food  
p r o d u c t i o n  became a c u t e ,  th e  p o l i c y  o f  th e  . I n d ia n  governm ent was
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to  im plem ent th e  s p re a d  o f  th e  new h ig h  y i e l d i n g  c ro p  v a r i e t i e s  
th ro u g h  a  scheme e n t i t l e d  th e  High Y ie ld in g  V a r i e t i e s  Programme 
(HYVP)„ The Programme was i n i t i a t e d  i n  1966 and aimed to  
t e r m in a t e  dependence  on im p o r te d  g r a i n c
\
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1o5 ° P o l i c y  f o r  th e  e x p a n s io n  o f  th e  a r e a  u n d e r  th e  
new h ig h  y i e l d i n g  v a r i e t i e s  i n  I n d i a  0
l1he new h y b r id  s e e d s  can t o l e r a t e  c o n s id e r a b l e  v a r i a t i o n  
i n  p h y s i c a l  c o n d i t i o n s ,  u n l ik e  th e  in d ig e n o u s  v a r i e t i e s  ( 5 0 ) ,  
b u t  th e y  a r e  tm a b le  to  p roduce  t h e i r  p o t e n t i a l  . y i e l d s  i f  th e y  
a r e  n o t  s u p p l i e d  w i th  a d e q u a te  f e r t i l i z e r  and w a te r ,  and a r e  n o t  
g iv e n  th e  a t t e n t i o n  th e y  r e q u i r e .  Most o f  I n d i a  s u f f e r s  from 
p e r i o d i c  and o f t e n  p r o t r a c t e d  d r o u g h t ,  and i n  th e  ab sen c e  o f  
i r r i g a t i o n  f a c i l i t i e s  o n ly  d ry  fa rm in g  t e c h n iq u e s  a r e  p o s s i b l e  
and t h e s e  do n o t  s u i t  th e  new h ig h  y i e l d i n g  v a r i e t i e s 0 
In d ig e n o u s  v a r i e t i e s  a r e  p r e f e r a b l e  i n  t h e s e  l e s s  f a v o u re d  a r e a s ,  
u n t i l  im proved  s e e d s ,  s p e c i a l l y  b re d  f o r  t h e s e  c o n d i t i o n s ,  a r e  
a v a i l a b l e .  B ecause i t  was c l e a r l y  w a s t e f u l  and  p r o b a b ly  
d e m o r a l i s in g  f o r  f a r m e r s  i n  th e s e  d ry  a r e a s  to  grow th e  new 
w heat and  o t h e r  new v a r i e t i e s ,  th e  governm ent g u id e d  th e  s p re a d  
o f  t h e  ’new t e c h n o l o g y 1 to  a r e a s  where b o th  s o i l  and c l im a te  
were s u i t a b l e  and  where a s u p p ly  o f  w a t e r ,  f e r t i l i z e r ,  
i n s e c t i c i d e ,  p e s t i c i d e  and any  o t h e r  r e q u i r e m e n ts  c o u ld  be 
r e l a t i v e l y  a s s u r e d  (51 )«>
The I n d ia n  f a r m e r  i s  o f t e n ' s a i d  to  be h o s t i l e  to  any form
j
o f  ch a n g e ,  and so a r e a s  had to  be s e l e c t e d  where new c o n c e p ts  
would be r e c e i v e d  and new i d e a s  p u t  i n t o  p r a c t i c e » I n  th e  
s tu d y  a r e a  how ever, i t  was found  t h a t  t h e  f a r m e r s  a p p e a re d  to  be 
v e r y  r e c e p t i v e  to  th e  new se e d s  and were w i l l i n g  to  m odify  t h e i r  
t r a d i t i o n a l  f a rm in g  t e c h n iq u e s  (C h a p te r  b )  to  s u i t  t h e  p h y s i c a l  
r e q u i r e m e n ts  o f  t h e  p l a n t s o  The a r e a s  s e l e c t e d  f o r  th e  High 
Y ie ld in g  V a r i e t i e s  Programme were th e  I n t e n s i v e  A g r i c u l t u r a l  
D evelopm ent D i s t r i c t s c These d i s t r i c t s  came i n t o  b e in g  d u r in g  
I n d i a ’ s t h i r d  P iv e  Year P la n  d u r in g  th e  e a r l y  s i x t i e s  (52) 0
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They were s e le c te d -  f o r  t h e i r  a g r i c u l t u r a l  p o t e n t i a l ,  and th e  
f a r m e r s  o f  t h e s e  d i s t r i c t s  have g r a d u a l l y  become accustom ed to  
new t e c h n iq u e s  i n  f a rm in g  and to  th e  p r e s e n c e  o f  e x te n s io n  
w orkerso  The l a s t  i s  p r o b a b ly  th e  most s i g n i f i c a n t  f a c t o r .
In  many p a r t s  o f  I n d i a  which have n o t  been c l o s e l y  in v o lv e d  
i n  a g r i c u l t u r a l  deve lopm en t programmes, f a r m e r s  a r e  r e l a t i v e l y  
unaware o f  r e c e n t  changes  i n  f a rm in g  and r a t h e r  t h a n  c o n c e n t r a t e  
.e x te n s io n  work i n  t h e s e  a r e a s ,  i t  seemed t h a t  th e  H igh Y ie ld in g  
V a r i e t i e s  Programme c o u ld  b e s t  be im plem ented  by e x te n d in g  th e  
e x i s t i n g  a g r i c u l t u r a l  deve lopm en t p o l i c i e s .  C o n c e n t r a t i o n  on 
a r e a s  s e l e c t e d  f o r  t h e i r  a g r i c u l t u r a l  p o t e n t i a l  n o t  o n ly  meant 
t h a t  t h e r e  would be g r e a t e r  p a r t i c i p a t i o n  i n  t h e  schemes by 
l o c a l  c u l t i v a t o r s ,  b u t  a l s o  t h a t  i f  a g r i c u l t u r a l  p r o d u c t i v i t y  
was r a i s e d  by th e  u se  o f  new, im proved , f a rm in g  t e c h n i q u e s ,  
s u r p l u s  p roduce  c o u ld  be e x p o r te d  from t h e s e  a r e a s  o f  p l e n t y  
to  th e  p o o r e r  a r e a s  w hich had. n o t  been  i n c l u d e d  i n  th e  Programme.
The I n t e n s i v e  A g r i c u l t u r a l  Developm ent Programme (iADP) 
was e x te n d e d  by th e  a d d i t i o n  o f  a  second  g roup  o f  d i s t r i c t s  
c a l l e d  I n t e n s i v e  A g r i c u l t u r a l  A re a s  and t h e s e  a r e  p a r t  o f  th e  
A g r i c u l t u r a l  A re a s  Programme (lAAP)„ They were s e l e c t e d  i nf
t h e  same way a s  th e  d i s t r i c t s  o f  th e  Development.Programm e 
and a r e  a l s o  c o n s id e r e d  to  be a r e a s  c a p a b le  o f  h i g h  l e v e l s  o f  
a g r i c u l t u r a l  p r o d u c t i o n  i f  s u p p l i e d  w i th  f e r t i l i z e r ,  i r r i g a t i o n  
w a te r  and c r e d i t  f o r  farm  m ac h in e ry  and o t h e r  n e c e s s a r y  i n p u t s ( 5 3 ) °  
B u la n d s h a h r  d i s t r i c t  became p a r t  o f  th e  A re a s  Programme i n  1970, 
and  so h a s  o n ly  r e c e n t l y  f e l t  t h e  b e n e f i t s - 'O f  c o n c e n t r a t e d  e f f o r t s  
o f  e x t e n s i o n  workers,, No IAAP s t a t i s t i c s  had  been  p u b l i s h e d  by 
th e  end o f  1972 on th e  changes  i n  th e  a g r i c u l t u r a l  s i t u a t i o n  i n
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B u la n d s h a h r  s in c e  i t s  i n c l u s i o n  i n  th e  I n t e n s i v e  A g r i c u l t u r a l  
A reas  Programme.
B oth  th e  IADP and th e  IAAP d i s t r i c t s  a r e  i n c lu d e d  i n  th e  
High Y ie ld in g  V a r i e t i e s  Programme and i n  t h e s e  a r e a s  o f  
f a v o u r a b le  p h y s i c a l  c o n d i t i o n s ,  f a rm e rs  a r e  u rg e d  to  grow th e  
new v a r i e t i e s  and a r e  a s s i s t e d  i n  t h e i r  e f f o r t s  by p r a c t i c a l  
■ dem onstra tions  and g u a r a n t e e s  o f  c e r t a i n  m a t e r i a l  i n p u t s .
In  th e  e x t e n s i v e  campaign to  f u r t h e r  th e  s p re a d  o f  th e  
new h ig h  y i e l d i n g  v a r i e t i e s ,  l e a f l e t s  have been  d i s t r i b u t e d  
among th e  f a r m e r s  u r g in g  them to  grow th e  new c ro p  v a r i e t i e s  
and to  f o l l o w  c l o s e l y  t h e  recom m endations  o f  t h e  ’package o f  
p r a c t i c e s ' .  A r e p r o d u c t i o n  o f  one o f  th e  High Y ie ld in g  
V a r i e t i e s  Programme campaign l e a f l e t s  i s  i n c l u d e d  i n  th e  
A ppendix  (Appendix  5 . 2 . 1 .  p . 464 ) t o g e t h e r  w i th  a l i s t  o f  s i m i l a r  
l e a f l e t s  a v a i l a b l e  to  th e  f a r m e r .  The l e a f l e t s  a r e  n o t  
r e s t r i c t e d  to  th e  m ethods o f  f a rm in g  th e  new c ro p s  b u t  even 
s u g g e s t  r e c i p e s  f o r  t h e  new h ig h  y i e l d i n g  v a r i e t i e s  to  
p o p u l a r i s e  them, n o t  o n ly  among th e  fa rm e r s  b u t  w i th  t h e i r  
f a m i l i e s  a s  w e l l . J
U n f o r t u n a t e l y  many f a r m e r s  a r e  i l l i t e r a t e  and d e r iv e  
l i t t l e  b e n e f i t  from th e  m a t e r i a l ,  p a r t i c u l a r l y  t h a t  w r i t t e n  
i n  E n g l i s h ,  a s  i s  t h e  l e a f l e t  i n c lu d e d  i n  th e  A ppendix  5 - 2 . 1 .  p . 4 6 4 , 
F i e l d  work showed t h a t  r a d io  b r o a d c a s t s  and f i l m s  shown a t  
l o c a l  c inem as were f a r  more l i k e l y  to  r e a c h  th e  f a r m e r s  th a n  
were t h e  t e l e v i s i o n  b r o a d c a s t s  r e s t r i c t e d  f o r  t h e  most p a r t  to  
an u rb a n  m i n o r i t y .  A c c o rd in g  to  e x t e n s i o n  w orke rs  i n  th e  P un jab
51
*
and i n  p a r t s  o f  U t t a r  P ra d e s h ,  t e l e v i s i o n  s e t s  a r e  i n s t a l l e d  i n  
C o - o p e r a t iv e  and B lock  Development O f f i c e s  and can be seen  by 
th o s e  few f a r m e r s  who a r e  aware o f  th e  tim e  and p l a c e  o f  showing 
o f  th e  programme. The b e n e f i t s  o f  such  r e l a t i v e l y  s o p h i s t i c a t e d  
m ethods o f  p ro p ag a n d a ,  a r e  s t i l l  o f  l i t t l e  v a lu e  i n  th e  s tu d y  
a r e a  and many o f  th e  f a rm e r s  i n v o lv e d  i n  th e  s tu d y  had r e c e iv e d  
no l e a f l e t s ,  n e i t h e r  had th e y  s e e n  n o r  h e a rd  t e l e v i s i o n  
program mes, f i l m s  o r  r a d io  b r o a d c a s t s  b u t  depended  e n t i r e l y  on 
i n f o r m a t io n  from  th e  l o c a l  e x t e n s i o n  w orkers  o r  from n e ig h b o u r in g  
f a r m e r s .
R e g a r d le s s  o f  w h e th e r  o r  n o t '  th e  c u l t i v a t o r s  had been 
d i r e c t l y  a f f e c t e d  by th e  p ropaganda  cam paign, th e y  were a l l  w e l l  
aware o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  and  o f  t h e i r  p o t e n t i a l  
b e n e f i t s . A l th o u g h  m a t e r i a l  i n p u t s  a r e  r e l a t i v e l y  a s s u r e d  i n  
d i s t r i c t s  i n v o lv e d  i n  th e  Programme, such  as  B u la n d s h a h r ,  th e  
f a rm e r s  s t i l l  com p la in  t h a t  th e y  c o u ld  n o t  grow t h e i r  new 
v a r i e t i e s  p r o p e r l y  b e c au se  f e r t i l i z e r s  were n o t  r e a d i l y  a v a i l a b l e ,  
n o r  were th e  c r e d i t  f a c i l i t i e s  th e y  needed  so b a d ly .  The 
i n a b i l i t y  to  m eet th e  demands o f  th e  f a rm e r s  m ust be one o f  th e  
g r e a t e s t  p rob lem s o f  th e  governm en t. The cam paign f o r  th e  s p re a d  
o f  t h e  new h ig h  y i e l d i n g  v a r i e t i e s  has  c o n t in u e d  apace  b u t  
s u p p l i e s  o f  i n p u t s  a r e  n o t  b e in g  m a in ta in e d  a t  th e  l e v e l  o f  
demand. Owing to  t h e  s h o r t a g e s  o f  f e r t i l i z e r  th e  I n d ia n  wheat 
c ro p  i s  s u f f e r i n g  (54) and th e  in ad e q u a c y  o f  e l e c t r i c  power 
p r o d u c t i o n  a g g r a v a te d  by r e c e n t  f u e l  s h o r t a g e s  and h ig h  p r i c e s  (55) 
has  done l i t t l e  to  f u r t h e r  th e  developm ent o f  s m a l l  s c a le  i r r i g a t i o n ,  
so n e c e s s a r y  f o r  th e  s u c c e s s f u l  f a rm in g  o f  t h e  new v a r i e t i e s .
The seco n d  g e n e r a t i o n  p rob lem s a r e  immense. Now t h a t  th e  
f a rm e r s  a r e  becoming a viare o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  
and a r e  l e a r n i n g  o f  t h e i r  r e q u i r e m e n ts ,  th e y  a r e  u n a b le  to  o b t a i n  
them and a s i t u a t i o n  can be v i s u a l i s e d  where th e  new v a r i e t i e s  
have been w id e ly  a d o p te d  and have v i r t u a l l y  f a i l e d  owing to  the  
i n s u f f i c i e n c y  o f  c e r t a i n  m a t e r i a l  i n p u t s .  The n e x t  s e c t i o n  o f  
t h i s  c h a p t e r  w i l l  examine r e c o r d s  o f  th e  s u c c e s s  o f  th e  h ig h  
y i e l d i n g  v a r i e t i e s  i n  I n d i a .
1 .4 .  A ssessm en t o f  t h e  s u c c e s s  o f  th e  h ig h  y i e l d i n g  v a r i e t i e s .
P u b l i s h e d  s t a t i s t i c s  i n  th e  a n n u a l  S t a t e  B u l l e t i n s  im ply 
th e  s u c c e s s e s  o f  High Y ie ld in g  V a r i e t i e s  Programme d i s t r i c t s ,  
such  a s  A l i g a r h ,  b u t  t h e s e  d a t a  a r e  q u e s t i o n a b le  a s  one i s  e v e r  
aware t h a t  r e s u l t s  p u b l i s h e d  by Programme d i s t r i c t s  a r e  i n te n d e d  
to  e n co u rag e  f a r m e r s  to  sow th e  new s e e d s .  I n  t h e  S t a t e  B u l l e t i n s  
o f  A g r i c u l t u r a l  S t a t i s t i c s ,  t h e  main s o u rc e  o f  i n f o r m a t io n  on 
a g r i c u l t u r a l  c o n d i t i o n s ,  d e t a i l s  on th e  m ethods o f  d a t a  c o l l e c t i o n  
a r e  s c a n t  and so l i m i t  t h e  e x t e n t  to  w hich th o s e  d a t a  may be vised 
a s  t r u l y  r e p r e s e n t a t i v e  o f  th e  p o p u l a t i o n .  A l th o u g h  p u b l i s h e d  
s t a t i s t i c s  may g iv e  c au se  f o r  op t im ism , o f f i c i a l  r e p o r t s  o f  
I n d i a ’ s P l a n n in g  Commission, such  as  th e  s tu d y  f o r  t h e  r a b i  s e a s o n  
o f  1968-69 a r e  e x t r e m e ly  c a u t i o u s  and em phasize  th e  p rob lem s and 
s h o r t a g e s  c o n f r o n t i n g  th e  f a r m e r s ,  p a r t i c u l a r l y  i n  th e  c a se  o f  
e l e c t r i c i t y  and i r r i g a t i o n  s u p p l i e s  ( 5 6 ) .  I t  i s  n o t  s u r p r i s i n g  
t h a t  t h e  programme r e p o r t s  a r e  c a u t io u s  b e c a u se  s u c c e s s  i s  o f t e n  
e s t i m a t e d  from  su c h  i n d i c e s  as  th e  number o f  a d o p te r s  and , on th e  
i n c r e a s e  i n  a r e a  sown w i th  th e  new se e d s  (57 , 5 8 ) .  These d a ta  
a r e  o f  l i m i t e d  v a lu e  b e c au se  th e y  g iv e  .no i n d i c a t i o n  o f  th e  l e v e l s  
o f  s u c c e s s  w hich th e  c u l t i v a t o r s  a r e  a c h i e v in g  w i th  t h e i r  new 
v a r i e t i e s .  Y ie ld  s t a t i s t i c s  would be f a r  b e t t e r  i n d i c a t o r s ,  b u t  
a c c u r a t e  c o l l e c t i o n  o f  y i e l d  d a ta  i s  d i f f i c u l t  and e x p e n s iv e  and 
so m a t e r i a l  from  t h i s  s o u rc e  i s  l i m i t e d .  Some a t t e m p t  however, 
i s  made to  c o l l e c t  i n f o r m a t io n  o f  t h i s  n a t u r e  in. th e  Programme 
d i s t r i c t s ,  and y i e l d  e s t i m a t e s  a r e  com p iled  on th e  b a s i s  o f  
a p p ro x im a te ly  500 c ro p  sam ples  c u t  from e a ch  d i s t r i c t  ( 5 9 ) .
I
A c c o rd in g  to  t h e  o f f i c e r  i n  c h a rg e  o f  f i e l d  e x p e r im e n ts  f o r  th e  
High Y ie ld i n g  V a r i e t i e s  Programme i n  A l i g a r h ,  th e  500 c rop  sam ples  
c o v e re d  a l l  t h e  new and h y b r id  v a r i e t i e s ;  i t  was n o t  a  c a se  o f
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300 sam ples  p e r  c ro p .  The sam ples  a re  c u t  from v i l l a g e s  which 
have been  i n f l u e n c e d  by e x te n s i o n  w o rk e rs ,  and so may n o t  be 
t y p i c a l  o f  th e  e n t i r e  d i s t r i c t  i f  t h e  i n f o r m a t io n  has  n o t  been 
e v e n ly  d i s s e m in a te d .  R e s u l t s  a r e  p ro b a b ly  h i g h e r  th a n  th e  mean 
f o r  t h e  d i s t r i c t  a s  a w hole , though  t h i s  can n o t  be checked  w i th o u t  
a n o th e r  ’ l a r g e '  random sam ple from th e  whole d i s t r i c t .  P ro d u c t io n  
f i g u r e s  a r e  o b t a i n e d  by com bining  th e  y i e l d  and a r e a  e s t i m a t e s ,  
and i f  y i e l d  f i g u r e s  a r e  o b t a i n e d  from a s m a l l  and b i a s e d  sam ple , 
th e  p r o d u c t i o n  f i g u r e s  m ust b e a r  th e  same d e g re e  o f  e r r o r  a s  w e l l  
a s  any i n c u r r e d  i n  t h e  a r e a l  s t a t i s t i c s .
The new v a r i e t i e s  o f  wheat have a s h o r t e r  l i f e  c y c le  th a n  
th e  t r a d i t i o n a l  v a r i e t i e s ,  and th e y  a r e  much more demanding on 
th e  t im e  and e f f o r t  o f  th e  f a r m e r .  T h e i r  i n p u t  r e q u i r e m e n ts  a r e  
much g r e a t e r  th a n  th e  in d ig e n o u s  v a r i e t i e s ,  and th e  t im in g  o f  th e  
i n p u t s  i s  a l s o  o f  g r e a t  s i g n i f i c a n c e  ( 6 0 ) .  The p h y s i c a l  
r e q u i r e m e n ts  o f  th e  new wheat a r e  c o n s id e r e d  i n  d e t a i l  i n  C h a p te r  6 . 
The f a r m e r  has  to  do much more th a n  j u s t  sow th e  s e e d  i n  o r d e r  
to  h a r v e s t  a  good c ro p ,  and b e c au se  o f  t h i s  t h e  a r e a l  d e f i n i t i o n  
o f  t h e  new h ig h  y i e l d i n g  v a r i e t i e s  i s  a p o o r  i n d e x  o f  t h e i r  
s u c c e s s .  Mere e s t i m a t i o n  o f  th e  p r o d u c t io n  and y i e l d  a l s o  g iv e s  
l i t t l e  i d e a  o f  how w e l l  t h e  c u l t i v a t o r s  a r e  l e a r n i n g  to  cope w i th  
t h e  s c i e n t i f i c  a p p ro a c h  to  f a rm in g ,  and i f  t h e s e  a r e  r e p l a c i n g  
t r a d i t i o n a l  m ethods w hich have a lm o s t  become i n s t i n c t i v e .  The 
d a t a  a v a i l a b l e  i n  th e  IADP and High Y ie ld in g  V a r i e t i e s  Programme 
r e p o r t s  c o v e r  o n ly  c e r t a i n  a s p e c t s  o f  th e  changes  t h a t  f a rm e r s  
a r e  h a v in g  to  make, and c e r t a i n l y  do so a t  no g r e a t e r  d e p th  
th a n  d i s t r i c t  l e v e l  ( 6 1 ) .
The p l a n t s  a r e  h i g h ly  r e s p o n s iv e  to  m a t e r i a l  i n p u t s  and so
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o u t p u t  must be r e l a t e d  to  in p u t  l e v e l s .  No a t t e m p t s  a r e  made to 
l i n k  one to  th e  o t h e r  by governm ent o r g a n i s a t i o n s  ( 6 2 ) .  The 
o n ly  o c c a s io n s  when i n p u t s  and o u t p u t s  o f  th e  new v a r i e t i e s  a r e  
r e l a t e d  i s  i n  e x p e r im e n ta l  work c a r r i e d  o u t  i n  r e s e a r c h  
e s t a b l i s h m e n t s ,  b u t  t h e s e  r e s u l t s  c anno t  be e x t r a p o l a t e d  to  a p p ly  
to  f i e l d  c o n d i t i o n s  where th e  p h y s i c a l  e n v iro n m en t  and in f o r m a t io n  
l e v e l s  a r e  f a r ;  from p e r f e c t .  I n  d i s t r i c t s  in v o lv e d  i n  th e  A reas  
'Programme, a  g r e a t e r  a t t e m p t  i s  b e in g  made to  c o l l e c t  d e t a i l e d  
i n f o r m a t io n  on th e  m ethods fa rm e r s  a r e  u s in g  f o r  grow ing  t h e i r  
new h ig h  y i e l d i n g  v a r i e t i e s .  A sample o f  80 -100  v i l l a g e s  h as  been 
s e l e c t e d  i n  t h e s e  d i s t r i c t s  and th e  f a rm e r s  answ ered  a d e t a i l e d  
q u e s t i o n n a i r e  on t h e i r  f a rm in g  t e c h n i q u e s .  T h is  in f o r m a t io n  
a c c o r d in g  to  D r .S .K .R a h e ja ,  th e  c h i e f  s t a t i s t i c i a n  a t  th e  I n s t i t u t e  
o f  A g r i c u l t u r a l  R e s e a rc h  S t a t i s t i c s ,  D e l h i ,  i s  f o r  t a b u l a t i o n  
p u rp o se s  o n ly  and i s  n o t  u se d  f o r  th e  p r e d i c t i o n  o f  r e l a t i o n s h i p s  
be tw een  c rop  i n p u t s  and o u t p u t s .  L ip to n  a l s o  rem arks  on th e  
q u a n t i t y  o f  d a t a  which a r e  p r o c e s s e d ,  b u t  w hich a r e  n o t  u s e d  f o r  
th e  e x p la n a t i o n  o f  f a rm in g  p a t t e r n s  ( 63 ) .
Many o f  th e  r e s e a r c h  t o p i c s  c o n n e c te d  w i th  th e  new h ig h  
y i e l d i n g  v a r i e t i e s  and  th e  new fa rm in g  te c h n o lo g y  have examined 
p a t t e r n s  o f  i n n o v a t io n s  and d i f f u s i o n  o v e r  s p a c e - a n d  th ro u g h  t im e .  
These s t u d i e s  do n o t  r e a l l y  r e f l e c t  th e  l e v e l  o f  s u c c e s s  t h a t  
f a rm e r s  a r e  a c h i e v in g  w i th  th e  new v a r i e t i e s  and t h e r e  seemed to  
be a n e e d  to  d e p a r t  from  th e  numerous s t u d i e s  i n v o l v i n g  s p a t i a l  
r e l a t i o n s h i p s  a t  d i s t r i c t ,  s t a t e  and s u b - c o n t i n e n t a l  l e v e l ,  and 
to  lo o k  a t  th e  f a r m e r  i n  g r e a t e r  d e t a i l .
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CHAPTER 2 .
M ethodology and scope  o f  th e  Wheat S t u d y .
2 .1 .  I n t r o d u c t i o n .
The s u c c e s s  o f  th e  h ig h  y i e l d i n g  v a r i e t i e s  i s  i m p o r ta n t  
to  I n d i a ' s  p l a n s  f o r  r a i s i n g  h e r  food  p r o d u c t i o n ,  b u t  s u c c e s s  
o r  f a i l u r e  o f  a c ro p  depends to a  v e ry  l a r g e  e x t e n t  on the  
d e c i s i o n s  o f  th e  c u l t i v a t o r . s As wheat i s  th e  main fo o d  c ro p  o f  
B u la n d s h a h r  d i s t r i c t  (C h a p te r  3 .  p . 105 ) ,  t h i s  s tu d y  has  examined 
th e  a p p ro a c h  o f  th e  f a r m e r  to  th e  c u l t i v a t i o n  o f  new wheat 
v a r i e t i e s ,  and h i s  w i l l i n g n e s s  to m odify  fa rm in g  t e c h n iq u e s  to  
comply w i th  th e  demands o f  ' s c i e n t i f i c  a g r i c u l t u r e ' .  W ithou t 
d e t a i l e d  i n f o r m a t io n  on th e  m ethods o f  wheat f a r m in g ,  i t  seemed 
i m p o s s ib l e  to  e s t i m a t e  th e  a d v a n ta g e s  and d i s a d v a n ta g e s  o f  the  
new h ig h  y i e l d i n g  v a r i e t i e s .  A compromise had  to  be made i n  th e  
f i e l d  w o rk ,a s  t h e  n eed  f o r  d e t a i l e d  i n f o r m a t io n  a t  t h i s  l e v e l  
m eant t h a t  th e  s i z e  o f  th e  s tu d y  a r e a  had  to  be r e s t r i c t e d  to  
s i x  v i l l a g e s  i n  B u la n d s h a h r  d i s t r i c t .  A d e t a i l e d  q u e s t i o n n a i r e  
s u rv e y  was c o n d u c te d  i n  t h e s e  s i x  v i l l a g e s  (Appendix  1 . 2 ) ( F i g . 1 . 4 ) 
to  t e s t  a  s e r i e s  o f  a s su m p t io n s  a b o u t  wheat f a rm in g  which have 
been  g rouped  u n d e r  a  s i n g l e  n u l l  h y p o t h e s i s  ( C h a p te r  2 . p . 59 ) .
B e fo re  th e  f i n d i n g s  o f  th e  q u e s t i o n n a i r e  s u rv e y  can  be d i s c u s s e d ,  
th e  backg round  to  th e  deve lopm en t o f  th e  h y p o t h e s i s  m ust f i r s t  be 
c o n s id e r e d  so t h a t  th e  r e a s o n in g  b e h in d  th e  a s su m p t io n s  i s  c l e a r .
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per cent cultivated land sown with wheat.
Source.- Field work for the Wheat Study.
Fig. 2.1
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2 .2 .  Background to  th e  developm ent o f  th e  m ajo r  h y p o t h e s i s .
F i e l d  o b s e r v a t i o n s  t h a t  f a rm e r s  sowed th e  g r e a t e r  p a r t  o f  
t h e i r  l a n d  w i th  wheat were c o n f i rm e d  by th e  r e s u l t s  o f  th e  
q u e s t i o n n a i r e  s u rv e y .  F i g . 2 .1 .  i s  a  f r e q u e n c y  d iag ram  showing 
th e  p r o p o r t i o n  o f  th e  n e t  sown a r e a  u n d e r  wheat a c c o r d in g  to  th e  
q u e s t i o n n a i r e  s tu d y .  The cu rv e  i s  f a r  from 'n o r m a l '  i n  i t s  
d i s t r i b u t i o n  and shows t h a t  n e a r l y  60 p e r  c e n t  o f  th e  c u l t i v a t o r s  
sowed 4-1-70 p e r  c e n t  o f  t h e i r  h o ld in g s  w i th  w h ea t .  None sowed 
wheat on l e s s  t h a n  t e n  p e r  c e n t  o f  h i s  l a n d ,  b u t  a t  th e  o t h e r  end 
o f  th e  d i s t r i b u t i o n  a seco n d  r i s e  i n  th e  cu rv e  i n d i c a t e d  t h a t  
wheat was a lm o s t  th e  o n ly  r a b i  c ro p  f o r  12 p e r  c e n t  o f  th e  f a r m e r s .  
O f f i c i a l  s t a t i s t i c s  e s t i m a t e  t h a t  65 p e r  c e n t  o f  B u la n d sh ah r  
d i s t r i c t  i s  sown w i th  wheat ( l ) ,  and a  com parab le  s t a t i s t i c  o f  
58 p e r  c e n t  was o b t a i n e d  f o r  t h e 1-Wheat S tudy  a r e a .
The i n c r e a s i n g  p o p u l a r i t y  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  
i s  th e  r e a s o n  a t t r i b u t e d  to  th e  r i s e  i n  a r e a  sown to  wheat i n  
B u la n d sh a h r  d i s t r i c t . (C h a p te r  5> p*105 )• Nowhere i n  p u b l i s h e d  
s t a t i s t i c s  does  t h e  M i n i s t r y  o f  A g r i c u l t u r e  d i f f e r e n t i a t e  be tw een 
th e  new and in d ig e n o u s  v a r i e t i e s ,  b u t  th e  a c t i n g  B lock  Development 
O f f i c e r  o f  B u la n d sh a h r  i n  1972, M r.B .B .L a l ,  was c e r t a i n  t h a t  t h i s  
r i s e  was due e n t i r e l y  to  t h e  grow ing  a r e a  u n d e r  new w heat.  Of 
t h e  sam ple f a r m e r s ,  97 p e r  c e n t  had  s t a r t e d  to  grow th e  new h ig h  
y i e l d i n g  v a r i e t i e s ,  w h i le  o n ly  24 p e r  c e n t  o f  th e  f a r m e r s  s t i l l  
grew d e s h i  w h ea t .  I t  was c l e a r  b o th  i n  th e  f i e l d  and from th e  
d a t a  t h a t  t h e  f a r m e r s  were p r e p a r e d  to  e x p e r im e n t  w i th  th e  new 
v a r i e t i e s .  The t h r e e  sample f a r m e r s  who grew o n ly  d e s h i  wheat 
a l l  had s m a l l  fa rm s  o f  6 , 12 and 20 b ig h a s  r e s p e c t i v e l y .  As
1. 12 .55  b ig h a s  = 1 h e c t a r e .
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b o th  new and d e s h i  -wheat f a rm e r s  were r e p r e s e n t e d  w i t h in  th e  
sam p le ,  th e  changes  i n  wheat fa rm in g  p a t t e r n s  and p r a c t i c e s  
were examined by th e  f o l l o w in g  h y p o t h e s i s .
M ajor h y p o th e s i s  to  be exam ined .
The n u l l  form  o f  th e  m a jo r  h y p o th e s i s  which emerged from 
th e  f i e l d  work and p r e l i m i n a r y  a n a l y s i s  o f  th e  d a t a  c la im e d ’ 
t h a t
t h e r e  has  been  no s i g n i f i c a n t  change i n  wheat 
f a rm in g  p a t t e r n s  i n  th e  s tu d y  a r e a ,  s i n c e  th e  
o f f i c i a l  i n t r o d u c t i o n  o f  th e  h ig h  y i e l d i n g  
v a r i e t i e s  i n  1965-66 .
As t h i s  h y p o t h e s i s  i s  so complex i t  has  been  s u b - d i v i d e d  i n t o  
f i v e  s e c t i o n s  e a ch  o f  which w i l l  be examined i n  d e t a i l .
1. T here  has  been  no s i g n i f i c a n t  change i n  t h e  number o f  a d o p te r s  
o f  t h e  new w heat.
2 . T here  ha,s b e e n  no s i g n i f i c a n t  change i n  t h e  a r e a  sown to  
th e  new wheat v a r i e t i e s .
3 .  T e c h n iq u e s  o f  new wheat c u l t i v a t i o n  have  n o t  a l t e r e d  
s i g n i f i c a n t l y  from  t r a d i t i o n a l  m ethods.
4 .  F a rm ing  t e c h n iq u e s  u s e d  f o r  t h e  new v a r i e t i e s  f a l l  s i g n i f i c a n t l y  
below  t h e i r  e n v i r o n m e n ta l  dem ands.
5 . Y ie ld s  h a r v e s t e d  by th e  c u l t i v a t o r s -  i n  t h e  s tu d y  a r e a  a r e
s i g n i f i c a n t l y  lo w e r  t h a n  th e  p o t e n t i a l  y i e l d s  o f  t h e  new v a r i e t i e s .
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h ig h  q u a l i t y  to  be exam ined by t h i s  m ethod, t h e  fo rm a l  n u l l  
h y p o t h e s i s  a p p ro a c h  was o f t e n  abandoned i n  f a v o u r  o f  a  more 
i n f o r m a l  d i s c u s s i o n  o f  t h e  t o p i c .  A l th o u g h  n o t  p r e c i s e ,  th e  
q u a l i t a t i v e  f i e l d  o b s e r v a t i o n s  were a lw ays a v a lu a b l e  a d d i t i o n
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to  c e r t a i n  a rgum en ts  i l l u s t r a t e d  by th e  n u m e r ic a l  d a t a .  The 
p u rp o se  o f  th e  s tu d y  however was to  o b t a i n  p r e c i s e  i n f o r m a t io n  
a b o u t  th e  s tu d y  a r e a ,  so a s  much in f o r m a t io n  a s  p o s s i b l e  was 
c o l l e c t e d  i n  n u m e r ic a l  form and t h e s e  d a t a  have  c o n t r i b u t e d  
d i r e c t l y  to  th e  fo rm a l  d i s c u s s i o n s  i n  t h e  f o l l o w i n g  c h a p t e r s .
As e a ch  s e c t i o n  o f  th e  m a jo r  n u l l  h y p o th e s i s  was t e s t e d  by 
exam in ing  b o th  q u a l i t a t i v e  and q u a n t i t a t i v e  m a t e r i a l ,  t h e  c la im s  
o f  th e  m ajo r  n u l l  h y p o th e s i s  were e i t h e r  r e j e c t e d  o r  a c c e p te d  
on th e  b a s i s  o f  t h e s e  combined r e s u l t s .
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2 .3 .  O u t l in e  '-of th e  main c h a p te r s  o f  th e  t h e s i s .
The a s su m p t io n s  o f  th e  n u l l  h y p o th e s i s  a r e  examined f u l l y  
i n  C h a p te r s  3 to  7 o f  th e  t h e s i s ,  and th e  f o l l o w i n g  p a ra g ra p h s  
summ arise th e  aims o f  e a ch  c h a p t e r  and o f  th e  s tu d y  a s  a  whole. 
C h a p te r  3 d i s c u s s e s  t h e  change i n  c e r t a i n  a s p e c t s  o f  a g r i c u l t u r e  
i n  B u la n d sh a h r  d i s t r i c t  s i n c e  th e  m id - n in e t e e n t h  c e n tu r y , a n d  so 
p r o v id e s  some h i s t o r i c a l  and ag ro -econom ic  backg round  i n f o r m a t io n  
to  th e  s tu d y  a r e a .  Wheat emerges as  th e  mo'st im p o r ta n t  c rop  o f  
t h e  r a b i  s e a s o n ,  and so C h a p te r s  4 and  5 c o n t in u e  a t  a  more 
d e t a i l e d  l e v e l  u s i n g  o r i g i n a l  m a t e r i a l  from  th e  f i e l d  to  examine 
th e  r e c e n t  changes  which have t a k e n  p l a c e  i n  wheat fa rm in g  i n  th e  
s i x  s tu d y  v i l l a g e s  i n  B u la n d s h a h r .  Fa rm ers  i n  th e  s tu d y  a r e a  were 
aslced to  r e c a l l  c o n d i t i o n s  f o r  th e  r a b i  s e a s o n s  betw een  1969-70 
and 1971-72 , and i n  some c a s e s  f o r  e a r l i e r  y e a r s ,  to  s e e  w h e th e r  
th e y  had  changed  t h e i r  ap p ro a c h  to  wheat f a rm in g  a s  th e  d i s t r i c t  
s t a t i s t i c s  i n  C h a p te r  3 im p ly .
W hile  C h a p te r s  4 and 5 exam ined th e  f i r s t  two p a r t s  o f  th e  
m a jo r  n u l l  h y p o t h e s i s  ( p -59 )> C h a p te r  6 c o n s id e r s  th e  n e x t  two
s e t s  o f  c la im s  t h a t  t h e  f a rm e r s  have n o t  m o d i f ie d  t h e i r  t r a d i t i o n a l  
f a rm in g  t e c h n iq u e s  and  a r e  n o t  grow ing  th e  new h ig h  y i e l d i n g  
v a r i e t i e s  o f  wheat a c c o r d in g  to  t h e i r  p h y s i c a l  demands ( p .  59 )•
The f i r s t  p a r t  c o n s id e r s  t h e  r e l a t i o n s h i p  be tw een  p r e s e n t  f a rm in g  
t e c h n iq u e s  and  t r a d i t i o n a l  p r a c t i c e s  by com paring  c u l t i v a t i n g  
m ethods u s e d  f o r  t h e  r a i s i n g  o f  d e s h i  wheat w i th  th e  f a rm in g  
p r a c t i c e s  u s e d  f o r  th e  new v a r i e t i e s .  An in d e x  i s  d e r i v e d  which 
i n d i c a t e s  th e  e x t e n t  o f  change from th e  t r a d i t i o n a l  a p p ro a c h .  I n  
th e  se co n d  p a r t ,  t h e  a d e q u a c y .o f  f a rm in g  t e c h n iq u e s  i s  a s s e s s e d  
by a com par ison  o f  m ethods u s e d  w i th  th o s e  s u g g e s t e d  by governm ent
a g r i c u l t u r i s t s . S e l e c t e d  fa rm in g  t e c h n iq u e s  have been examined 
by th e s e  means to  i l l u s t r a t e  th e  de g re e  o f  change away from 
t r a d i t i o n a l  f a rm in g  and  tow ards  th e  new s c i e n t i f i c  a p p ro ach  
w hich i s  r e q u i r e d  by th e  h ig h  y i e l d i n g  v a r i e t i e s .
The c o n c lu s io n s  from C h a p te r  6 in v o lv e  p r e d i c t i o n s  abou t  
th e  y i e l d s  f a r m e r s  s h o u ld  r e c e i v e  as  a  r e s u l t  o f  th e  t e c h n iq u e s  
w hich th e y  have been  u s i n g .  One would e x p e c t  t h e  most 
’p r o g r e s s iv e *  f a r m e r s  to  have th e  h i g h e s t  y i e l d s ,  and i t  i s  t h i s  
a s s u m p t i o n , s t a t e d  i n  p a r t  5 o f  th e  m ajo r  n u l l  h y p o th e s i s  ( p . 59 ) ,
t h a t  i s  exam ined i n  C h a p te r  7 . At th e  same t im e ,  th e  m a jo r  n u l l  
h y p o t h e s i s  c la im s  t h a t  be c au se  th e  f a rm e r s  a r e  n o t  u s in g  th e  
r e q u i r e d  fa rm in g  t e c h n iq u e s  f o r  th e  new wheat th e y  a r e  n o t  
r e a l i s i n g  th e  p o t e n t i a l  o f  th e  h ig h  y i e l d i n g  v a r i e t i e s .  A second  
q u e s t i o n n a i r e  to  d i s c o v e r  th e  y i e l d  t h e s e  same f a r m e r s  had o b ta in e d  
was co m p le te d  i n  June  1972, and u s in g  th e  r e s u l t s  o f  t h i s  s u rv e y ,  
b o th  t h e  l a s t  p a r t  o f  th e  m a jo r  n u l l  h y p o t h e s i s  and  p r e d i c t i o n s  
from C h a p te r  6 a r e  t e s t e d  i n  C h a p te r  7-
An a t t e m p t  was made to  r e l a t e  s e l e c t e d ' i n p u t s  to  o u t p u t s  on 
th e  b a s i s  o f  th e  fo rm a l  q u e s t i o n n a i r e  s u rv e y ^ ,  b u t  th e  r e l i a b i l i t y  
o f  a  s i n g l e  s o u rc e  o f  i n f o r m a t io n  i s  a lw ays q u e s t i o n a b l e ,  
p a r t i c u l a r l y  when i t  i n v o lv e s  y i e l d s ,  and i n  o r d e r  to  check  th e  
f i g u r e s  p ro v id e d  th ro u g h  th e  e n u m e ra t io n  o f  t h e  f a r m e r s ,  c ro p  
c u t t i n g  sam p les  were t a k e n  and th e  a d d i t i o n a l  i n f o r m a t io n  was 
a n a ly s e d  i n  a  s i m i l a r  f a s h i o n  to  th e  q u e s t i o n n a i r e  d a t a .  Crop 
c u t t i n g  sam ples  a r e  p o t e n t i a l l y  o f  g r e a t  v a l u e ,  b u t  a r e ,  however, 
e x t r e m e ly  d i f f i c u l t  to  c o l l e c t  i f  d a ta  o f  any h ig h  l e v e l  o f  
a c c u r a c y  a r e  r e q u i r e d .  A ccuracy  may be im p a i r e d  by i n c o n s i s t e n t
d a ta  c o l l e c t i o n  and th ro u g h  l o s s e s  d u r in g  t r a n s p o r t  and s t o r a g e  
o f  th e  m a t e r i a l .  On a c c o u n t  o f  t h i s  th e  c ro p  c u t t i n g  sam ples  
i n  t h i s  Wheat S tudy  were few as  th e  c o l l e c t i o n  o f  a c c u r a t e  d a t a  
which were r e p r e s e n t a t i v e  o f  th e  s tu d y  a r e a  was th e  main p u rp o se  
o f  t h i s  p a r t  o f  th e  f i e l d  work. D e s p i te  th e  s m a l l  s i z e  o f  th e  
c ro p  c u t t i n g  sa m p le s ,  th e y  have been  u se d  i n  t h i s  d i s s e r t a t i o n  
and r e s e r v a t i o n s  a b o u t  t h e s e  d a t a  have been  f u l l y  c o n s id e r e d  i n  
Appendix. p*/-.b>7 6 j They have p r o v id e d  in f o r m a t io n  a t  t h e  l e v e l  o f  
th e  p l o t  and so a r e  more d e t a i l e d  th a n  th e  q u e s t i o n n a i r e  r e s u l t s .  
I n  a d d i t i o n  to  b e in g  o f  i n t e r e s t  th e m s e lv e s ,  t h e  c ro p  sample 
r e s u l t s  have h e lp e d  to  v e r i f y  im p o r ta n t  s e c t i o n s  o f  th e  : 
q u e s t i o n n a i r e  m a t e r i a l .
The c ro p  and  s o i l  sam ples  were s e l e c t e d  from  wheat f i e l d s  
b e lo n g in g  to  35 o f  th e  196 f a r m e r s .  P h y s i o l o g i c a l  a n a l y s i s  o f  
th e  w heat sam p les  p ro v id e d  d a t a  on th e  s i z e  and  w e ig h t  o f  wheat 
e a r s  and g r a i n s ,  th e  number o f  p l a n t s  p e r  u n i t  a r e a  and  th e  
p r o t e i n  c o n te n t  o f  th e  w hea t .  T h is ,  t o g e t h e r  w i th  i n f o r m a t io n  on 
th e  c h e m ic a l  c o n t e n t s  o f  th e  s o i l ,  d e r i v e d  from  th e  f i e l d  s o i l  
s a m p le s ,  were r e l a t e d  to  q u e s t i o n n a i r e  i n f o r m a t i o n  on fa rm in g  
t e c h n i q u e s  p ro v id e d  by th e  f a r m e r s .
A c c o rd in g  to  th e  o f f i c i a l s  o f  th e  I n d i a n  A g r i c u l t u r a l  
R e s e a rc h  I n s t i t u t e  ( iA R l ) ,  D e l h i ,  th e  r e s u l t s  a r e  o f  th e  k in d  
g e n e r a l l y  u s e d  f o r  t e s t i n g  w h e th e r  o r  n o t  th e  i n p u t s  o f  s e e d ,  
w a te r ,  f e r t i l i z e r  and p e s t  c o n t r o l ,  among o t h e r s  a r e  s u f f i c i e n t .  
I n  t h i s  way th e  adequacy  o f  th e  i n p u t s  exam ined  i n  C h a p te r  6 
a r e  r e - t e s t e d  by a n o t h e r  means and  w i th  t h e  u s e  o f  d i f f e r e n t  
t e c h n i q u e s ,  n o t  s o l e l y  d e p e n d en t  on th e  i n t e g r i t y  o f  th e  f a r m e r .
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The i n t r o d u c t i o n  o f  the  new h ig h  y i e l d i n g  v a r i e t i e s  to  th e  
f a r m e r ,  p a r t i c u l a r l y  i n  th e  a r e a s  s e l e c t e d  f o r  a g r i c u l t u r a l  
deve lopm ent has  meant t h a t  i n p u t s  such  a s  s e e d ,  w a te r ,  f e r t i l i s e r ,  
i n s e c t i c i d e  and p e s t i c i d e  must a l l  be a c c e s s i b l e  i f  th e  new 
v a r i e t i e s  a r e  to  be grown s u c c e s s f u l l y .  C h a p te r  8 exam ines th e  
a v a i l a b i l i t y  o f  i n p u t  s u p p l i e s  and c r e d i t  f a c i l i t i e s  to  th e  f a rm e r  
and th e  e x t e n t  to  which th e  c u l t i v a t o r s  p r e f e r  governm ent to  p r i v a t e  
s o u rc e s  o f  m a t e r i a l  i n p u t s  and c r e d i t .  Most o f  th e  i n f o r m a t io n  
i n  t h i s  s e c t i o n  w i l l  be q u a l i t a t i v e  a s  i t  has  been com piled  from 
d i s c u s s i o n s  w i th  b o th  l o c a l  governm ent o f f i c i a l s  and  f a r m e r s .  
Q u a n t i t a t i v e  m a t e r i a l  may be p r e c i s e ,  b u t  th e  im p r e s s io n s  one 
r e c e i v e s  from  in f o r m a l  d i s c u s s i o n s  can  a l s o  be o f  g r e a t  v a lu e ,  
and i n  th e  c a se  o f  C h a p te r  8 c e r t a i n l y  p ro v id e d  much more 
com prehens ive  and v a lu a b l e  i n f o r m a t io n  th a n  was a v a i l a b l e  from th e  
fo rm a l  q u e s t i o n n a i r e  s u rv e y .
C h a p te r  9 exam ines th e  i m p l i c a t i o n s  o f  th e  changes i n  wheat 
f a rm in g  p a t t e r n s  due to  th e  i n t r o d u c t i o n  o f  th e  new v a r i e t i e s .  
Economic and  s o c i a l  c o n seq u e n c e s  seem to  be th e  most i m p o r ta n t ,  
a s  r a i s i n g  c ro p  p r o d u c t i o n  i s  s e e n  as  one means o f  r a i s i n g  th e  
q u a n t i t y  o f  fo o d  a v a i l a b l e  f o r  consum ption  by th e  r u r a l  p o p u l a t i o n .  
The e f f e c t s  o f  th e  new te c h n o lo g y  on th e  p h y s ic a l -  e n v iro n m e n t ,  
p a r t i c u l a r l y  on s o i l  c o n d i t i o n s ,  c o u ld  be s i g n i f i c a n t  i n  th e  
f u t u r e  even  i f  th e y  a r e  n o t  a t  p r e s e n t ,  and  t h e s e  e f f e c t s  w i l l  
a l s o  be c o n s id e r e d .  F i n a l l y ,  th e  m a t e r i a l  from  t h e s e  e i g h t - 
c h a p t e r s  w i l l  p r o v id e  th e  b a s i s  o f  th e  c o n c lu d in g  s e c t i o n ,
C h a p te r  10. H aving  o u t l i n e d  th e  p u rp o se  o f  th e  t h e s i s ,  we s h a l lI
n e x t  c o n s id e r  th e  m ethods by which th e  d a t a  have  been  a n a ly s e d .
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2 .4 .  Methods o f  a n a l y s i s  o f  th e  d a t a .
Mine v a r i a b l e s  which a r e  e i t h e r  e s s e n t i a l  o r  im p o r ta n t  to 
wheat f a rm in g  havecbeen  s e l e c t e d ,  and i n  t h i s  s tu d y  th e y  a r e  the  
s t a t i s t i c a l l y  'd e p e n d e n t '  v a r i a b l e s  ( F i g . 2 . 2 ) ,  d e p e n d en t  on 
s e v e r a l '  ' i n d e p e n d e n t '  v a r i a b l e s  ( F i g . 2 . 5 ) .  These s h o u ld  i n d i c a t e  
w h e th e r  o r  n o t  f a rm in g  methods i n  u se  a r e  s u i t a b l e  f o r  th e  new 
h ig h  y i e l d i n g  wheat v a r i e t i e s .  V a r i a t i o n  i s  bound to  e x i s t  among 
the. f a rm in g  t e c h n iq u e s  employed by th e  c u l t i v a t o r s  and so a 
seco n d  g roup  o f  e i g h t  v a r i a b l e s  which c o u ld  p o s s i b l y  e x p la i n  some 
o f  th e  v a r i a t i o n  i n  th e  dep en d en t  v a r i a b l e s  h a s  been com piled  
(Chapter. 2 p . 66 ) .  I n  t h i s  s tu d y  t h e s e  w i l l  a c t  a s  s t a t i s t i c a l l y
in d e p e n d e n t  v a r i a b l e s .
I
The d e p e n d en t  v a r i a b l e s .
From f i e l d  o b s e r v a t i o n s ,  th e  f o l l o w i n g  l i s t  o f  dependen t  
v a r i a b l e s -  was s e l e c t e d  to  r e p r e s e n t  t h e  m ethods o f  wheat f a rm in g  
u s e d  by a c u l t i v a t o r .  *
1. Land p r e p a r a t i o n  -  number o f  p l o u g h i n g s .
d e p th  o f  p l o u g h i n g . .
method o f  p lo u g h in g .
2 . S e e d in g  r a t i o  -  s e e d  sown p e r  u n i t  a r e a .
3 .  P l a n t i n g  d e p th .
4 .  D a te  o f  sowing -  method o f  sow ing .
5 . F a rm ers  g row ing  e a r l y  w hea t,  l a t e  w h ea t ,  d e s h i .
6 . I r r i g a t i o n  -  number o f  w a te r in g s  by d i f f e r e n t  s o u r c e s .
7 .  F e r t i l i z e r  -  q u a n t i t y  o f  f e r t i l i z e r  a p p l i e d  p e r
u n i t  a r e a .
ty p e s  o f  f e r t i l i z e r  a p p l i e d .
method o f  a p p l i c a t i o n .
8 .  P e s t  c o n t r o l  -  type  o f  p e s t i c i d e  u s e d .
q u a n t i t y  u s e d ,  
m ethod o f  a p p l i c a t i o n  
number o f  w eed in g s ,  
method o f  w eed ing .
9 . H a r v e s t i n g  -  l e n g t h  o f  t im e  a f t e r  sowing t h a t
h a r v e s t i n g  t a k e s  p l a c e .
P i g . 2 .2 .
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
As f a r  a s  p o s s i b l e  t h i s  i n f o r m a t io n  was c o l l e c t e d  from th e  
f a r m e r s  w i th  r e f e r e n c e  to  b o th  e a r l y  and l a t e  new v a r i e t i e s  and 
d e s h i  w hea t .  Where t h e s e  t h r e e  d i v i s i o n s  were n o t  p r a c t i c a l ,  
th e  f a r m e r s  were q u e s t io n e d  a b o u t  t h e  m ethods th e y  u s e d  f o r  
f a rm in g  new h ig h  y i e l d i n g  v a r i e t i e s  and d e s h i .
The in d e p e n d e n t  v a r i a b l e s .
From o b s e r v a t i o n  i n  th e  f i e l d  i t  a p p e a re d  t h a t  th e  f o l l o w i n g  
v a r i a b l e s  c o u ld .b e  o f  im p o r ta n c e  i n  d e te r m in in g  th e  m ethods u se d  
by th e  w heat f a r m e r .
1. P h y s i c a l  v a r i a b l e s  -  1. C l im a te .
2 . S o i l .
12. Human v a r i a b l e s  -  3* V i l l a g e  i d e n t i t y  o f  t h e  f a rm e r
4 . C a s te  o f  t h e  f a r m e r .
1 ,  The term  ' v i l l a g e  i d e n t i t y ’ i s  complex; and to  c l a r i f y  th e  
d e f i n i t i o n  f a r m e r s  s e l e c t e d  f o r  th e  Wheat S tudy  were sub­
d i v id e d  a c c o r d in g  to  t h e  v i l l a g e  i n  w hich th e y  l i v e d ,  to  s e e  
i f  f a rm in g  p a t t e r n s  c o u ld  be r e l a t e d  to  a  v i l l a g e  i d e n t i t y .
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2. Human v a r i a b l e s  -  5* Year th e  f a rm e r  was i n s t r u c t e d  i n
( C o n td ) . i n  th e  new fa rm in g  t e c h n i q u e s .
6 .  E d u c a t io n  l e v e l  o f  th e  f a r m e r .
7 .  W hether th e  f a r m e r  was an e x -
1
Zam indar o r  c l o s e  r e l a t i v e  o f  one.
8 .  S iz e  o f  th e  a r e a  c u l t i v a t e d  by 
th e  f a r m e r .
P i g . 2 .3 .
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
The p u rp o se  o f  s e l e c t i n g  t h e s e  v a r i a b l e s  was to  se e  i f  th e y  
2
b o re  any s i g n i f i c a n t  r e l a t i o n s h i p  to  th e  v a r i o u s  wheat f a m i n g  
t e c h n i q u e s ,  th e  d e p e n d en t  v a r i a b l e s ,  which had  been  exam ined . I t  
was hoped  t h a t  p o s s i b l e  c a u s a l  f a c t o r s  m ig h t  be i s o l a t e d ,  though 
c a u s a l i t y  i s  a  'd a n g e r o u s '  word i n  th e  s t a t i s t i c a l  s e n se  and i s  
u s e d  w i th  p r o p e r  r e s e r v a t i o n .  The f a rm in g  m ethods a lw ays a c t  as 
th e  'd e p e n d e n t 1 v a r i a b l e s  i n  th e  a n a l y s i s  ( F i g . 2 . 2 ) ,  w h i le  th e  
g roup  o f  p o t e n t i a l l y  c a u s a t i v e  f a c t o r s  l i s t e d  above c o n s t i t u t e  
th e  ' i n d e p e n d e n t '  v a r i a b l e s  i n  th e  s t a t i s t i c a l  s e n s e  ( F i g . 2 .3 )*
1• Z am in d a r : Dominant member o f  l o c a l  s o c i e t y ,  a p p o in t e d  a s  l o c a l  
rev e n u e  o f f i c i a l  u n d e r  Moghul a d m i n i s t r a t i o n ,  d e f in e d  
a s  p r o p r i e t o r  u n d e r  B r i t i s h  r u l e .
2 . S i g n i f i c a n t :  A sse ssm e n ts  o f  r e l a t i o n s h i p s  a s  ' s i g n i f i c a n t '  o r  
' i n s i g n i f i c a n t '  a r e  a lw ays b a se d  on th e  r e s u l t s  o f  
s t a t i s t i c a l  t e s t s .  The l e v e l  o f  s i g n i f i c a n c e  u se d  
th ro u g h o u t  th e  t h e s i s  i s  95 p e r  c e n t .  Any r e l a t i o n s h i p s  
l i k e l y  to  o c c u r  l e s s  f r e q u e n t l y  th a n  95 t im es  i n  
e v e ry  100 a r e  c o n s id e r e d  s t a t i s t i c a l l y  i n s i g n i f i c a n t ,  
w h i le  r e l a t i o n s h i p s  where th e  p r o b a b i l i t y  o f  o c c u r r e n c e  
i s  g r e a t e r  th a n  95 p e r  c e n t  a r e  deemed s t a t i s t i c a l l y  
s i g n i f i c a n t ,
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I f  c a u s a l  e f f e c t s  and r e l a t i o n s h i p s  a r e  to  be e s t a b l i s h e d ,  
i t  i s  e s s e n t i a l  t h a t  any in d e p e n d e n t  v a r i a b l e s  a r e  u n r e l a t e d  to 
any o t h e r  s o - c a l l e d  ' in d e p e n d e n t*  v a r i a b l e s .  L in k ag es  among th e  
c a u s a t i v e  v a r i a b l e s  red u c e  th e  a c c u ra c y  w i th  which th e  s t r e n g t h  
o f  r e l a t i o n s h i p s  be tw een  ' i n d e p e n d e n t 1 and 'd e p e n d e n t 1 f a c t o r s  
can  be a s s e s s e d .  S e v e r a l  o f  th e  ' i n d e p e n d e n t '  v a r i a b l e s  a p p e a re d  
to be c l o s e l y  r e l a t e d  when examined i n  th e  f i e l d  and , from a 
s t a t i s t i c a l  p o i n t  o f  v iew , t h i s  i s  u n f o r t u n a t e ,  b u t  i n  th e  ' r e a l  
w o r ld 1 i t  i s  d i f f i c u l t  to i s o l a t e  and q u a n t i f y  th e  e f f e c t  o f  a 
s i n g l e  v a r i a b l e  on a n o th e r ,  so th e  r e l a t i o n s h i p s  betw een  the  
' i n d e p e n d e n t '  v a r i a b l e s  w i l l  now. be exam ined . The u se  o f  th e  
term  ' i n d e p e n d e n t 1 a p p e a r s  to  be s e l f  c o n t r a d i c t o r y ,  b u t  in d e p e n d e n t  
does a lw ays  presum e s t a t i s t i c a l  r a t h e r  th a n  a b s o l u t e  in d ep e n d e n c e ,  
th e  l a t t e r  b e in g  a m e a n in g le s s  term  i n  r e l a t i o n  to  th e s e  v a r i a b l e s .  
F o r  i n s t a n c e ,  a  n o t a b l e  r e l a t i o n s h i p  was a p p a r e n t  i n  th e  f i e l d  
be tw een  th e  v a r i a b l e s  1 c a s t e  1 and ' e d u c a t i o n  l e v e l 1 . When a n a ly s i n g  
th e  e f f e c t  o f  e i t h e r  ' c a s t e 1 o r  ' e d u c a t io n  l e v e l 1 on any o f  th e  
s t a t i s t i c a l l y  d e p e n d e n t  v a r i a b l e s ,  such  a s  t h e  q u a n t i t y  o f  
f e r t i l i z e r  u s e d ,  one c a n n o t  d e c id e  w hich o f  th e  ' i n d e p e n d e n t 1 
v a r i a b l e s  i s  r e s p o n s i b l e  f o r  more o f  th e  v a r i a t i o n  i n  the  
d e p e n d e n t :  i t  c o u ld  be t h a t  c u l t i v a t o r s  who have been  e d u c a te d
have a g r e a t e r  u n d e r s t a n d in g s o f  th e  p h y s i c a l  r e q u i r e m e n ts  o f  th e  
new p l a n t s ,  b u t  one c o u ld  a l s o  a rg u e  from  f i e l d  o b s e r v a t i o n  t h a t  
th e  h i g h e r  th e  c a s t e  o f  th e  c u l t i v a t o r ,  th e  more l i k e l y  he i s  to  
have been  e d u c a te d ,  and so ' c a s t e 1 c o u ld  be c o n s id e r e d  th e  m ajo r  
i n f l u e n t i a l  v a r i a b l e .  I n  con seq u en ce ,  i t  i s  a p rob lem  to a s s e s s  
th e  p r e c i s e  e f f e c t  o f  any o f  th e  s t a t i s t i c a l l y  ' i n d e p e n d e n t '  
v a r i a b l e s  on th e  d e p e n d e n t  when th e y  a r e  i n t e r - r e l a t e d .  A 
d e t a i l e d  a n a l y s i s  o f  th e  l i n k a g e s  be tw een  th e  ' i n d e p e n d e n t s 1
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w i l l  co n f i rm  how s t a t i s t i c a l l y  s i g n i f i c a n t  any r e l a t i o n s h i p s  
a r e  (Appendix  4* p .480 ) and so w i l l  be o f  v a lu e  when th e  
i n f l u e n c e  o f  th e  ' i n d e p e n d e n t '  v a r i a b l e s  on th e  'd ependen ts  a r e  
b e in g  a s s e s s e d .  R e g a r d le s s  o f  t h e i r  i n t e r - c o n n e c t i o n ,  seme o f  
th e  ' i n d e p e n d e n t '  v a r i a b l e s  w i l l  s t i l l  be u se d  i n  the  a n a l y s i s ,  
b u t  w i th  r e s e r v a t i o n  due to th e  i m p l i c a t i o n s  o f  t h e i r  l i n k a g e s .
Many o f  th e  ' i n d e p e n d e n t '  v a r i a b l e s  a r e  n o m in a l ly  s c a l e d ,
s o . t h e  u s e  o f  h ig h  powered s t a t i s t i c a l  t e c h n iq u e s  f o r  e s t i m a t i n g
th e  e x t e n t  to  which ' i n d e p e n d e n t '1 v a r i a b l e s  a r e  c o - l i n e a r ,  a r e
i n a p p l i c a b l e .  The c h i  s q u a re  t e s t  w i l l  be u s e d  th ro u g h o u t  t h i s
s e c t i o n  m e re ly  to  e s t a b l i s h  th e  p r e s e n c e  o r  a b sen c e  o f  r e l a t i o n s h i p s .
U n f o r tu n a t e l y  t h e  low l e v e l  o f  m easurem ent p r e v e n t s  any f u r t h e r
q u a n t i f i c a t i o n  o f  t h e  s t r e n g t h  o f  e x i s t i n g  l i n k s  betw een  th e
' i n d e p e n d e n t '  v a r i a b l e s .  I n  some c a s e s ,  such  a s  s i z e  o f  th e
a r e a  fa rm ed ,  d a t a  have been  r e c o r d e d  on an i n t e r v a l  s c a l e  and so
c o u ld  be exam ined w i th  h i g h e r  powered s t a t i s t i c a l  t e s t s .  I n  o r d e r
to  m a i n t a i n  a  c o n s i s t e n t  a p p ro a c h  to  t h e  a n a l y s i s ,  th e  lo w e r  
1
powered t e c h n iq u e s  have been  u s e d  th roughout"  t h i s  s e c t i o n .
1. The power o f  a s t a t i s t i c a l  t e s t  i s  d e f i n e d  a s  1- p r o b a b i l i t y  
o f  a  ty p e  I I  e r r o r ,  and i s  t h e r e f o r e  i n v e r s e l y  r e l a t e d  to  th e  
r i s k  o f  f a i l i n g  to  r e j e c t  a  f a l s e  h y p o t h e s i s . . .  The g r e a t e r  th e  
a b i l i t y  o f  a  t e s t  to  e l i m i n a t e  f a l s e  h y p o th e s e s ,  th e  g r e a t e r  
i s  i t s  r e l a t i v e  pow er. The term  'pow er  e f f i c i e n c y '  i s  n o rm a l ly  
u se d  to  r e f e r  to th e  power o f  a  c e r t a i n  t e s t  r e l a t i v e  to  t h a t  
o f  i t s  m ost p o w e r fu l  a l t e r n a t i v e .  I f  t h e  power e f f i c i e n c y  o f  
th e  K r u s k a l - W a l l i s  t e s t  f o r  exam ple, i s  95 p e r  c e n t ,  i t  means 
t h a t  th e  power o f  th e  n o n - p a r a m e t r i c  t e s t  u s in g  100 c a s e s  i s  
th e  same a s  th e  p a r a m e t r i c  a n a l y s i s  o f  v a r i a n c e  t e s t  u s in g  
95 c a s e s .
S o u rc e :  B la lo ck ,H .M . S o c i a l  S t a t i s t i c s , 1 9 6 0 ,London, p p . 188-193*
\
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Diagram to  show th e  r e l a t i o n s h i p s  betw een p o t e n t i a l l y  
c a u s a t i v e  ( ^ i n d e p e n d e n t ' )  v a r i a b l e s .












_________D i r e c t i o n  o f  r e l a t i o n s h i p
------------- *► S t r e n g t h  o f  r e l a t i o n s h i p  h o t  a s s e s s e d .
( .0 0 1 )  L ev e l  o f  s i g n i f i c a n c e  o f  r e l a t i o n s h i p .
F i g . 2 .4 -
2 . 4 . 1 .  Summary o f  th e  r e l a t i o n s h i p s  b e tween
t he in d e p e n d e n t  v a r i a b l e s .
A d e t a i l e d  a c c o u n t  o f  th e  r e l a t i o n s h i p s  be tw een  th e  
in d e p e n d e n t  v a r i a b l e s  h a s  been  in c lu d e d  i n  A ppendix  4 , pp. 480-490 
and a s  a  summary m easure  F i g . 2 .4  has  been c o n s t r u c t e d  to 
i l l u s t r a t e  th e  s t a t i s t i c a l l y  s i g n i f i c a n t  r e l a t i o n s h i p s  which 
have emerged be tw een  t h e s e  ' i n d e p e n d e n t '  v a r i a b l e s .  The c h i  
s q u a re  t e s t  ( 2 ) was u s e d  to  e s t i m a t e  th e  p r e s e n c e  o r  ab sence  
o f  s i g n i f i c a n t  r e l a t i o n s h i p s ,  and where l i n k a g e s  were i n  
e v id e n c e  th e  l e v e l  a t  which th e y  were s t a t i s t i c a l l y  s i g n i f i c a n t  
h a s  been  i n c l u d e d  i n  F i g . 2 .4 .  The d i r e c t i o n  o f  t h e s e  
s i g n i f i c a n t  r e l a t i o n s h i p s  h as  a l s o  been  i n d i c a t e d  and  th e  
r e a s o n i n g  b e h in d  t h e s e  d e c i s i o n s  has  been r e c o r d e d  i n  th e  
d e t a i l e d  d i s c u s s i o n  o f  th e  l i n k a g e s  be tw een  th e  ' i n d e p e n d e n t '  
v a r i a b l e s  (Appendix  4 , p p .4 8 0 -4 9 0 ) .
The e f f e c t s  o f  c l i m a t e  and s o i l  c o u ld  n o t  be e s t i m a t e d  
a s  c l i m a t e  was presum ed to  be c o n s t a n t  o v e r  t h e  s tu d y  a r e a  and 
a n a l y s i s  o f  s o i l  sam p les  d i s c u s s e d  i n  A ppendix  2 .2 ,  p p . 452-454 
gave no i n d i c a t i o n  o f  s i g n i f i c a n t  v a r i a t i o n  i n  s o i l  c o n d i t i o n s  
w i t h in  t h e  s tu d y  a r e a .
’C a s t e ’ and  ’v i l l a g e  i d e n t i t y ’ emerge a s  two v a r i a b l e s  
w i th  t h e  g r e a t e s t  number o f  s t a t i s t i c a l l y  s i g n i f i c a n t  l i n k s  
w i th  th e  o t h e r  ’ i n d e p e n d e n t ’ v a r i a b l e s  and a s  t h e y  d i c t a t e  th e  
d i r e c t i o n  o f  t h e  r e l a t i o n s h i p  i n  e v e ry  c a s e ,  i t  i s  n e v e r  p o s s i b l e  
to  a s s e s s  how much o f  t h e  r e l a t i o n s h i p ,  f o r  exam ple ,  be tw een  th e  
s i z e  o f  th e  a r e a  fa rm ed  and any o f  th e  ’d e p e n d e n t ’ v a r i a b l e s  
( F i g . 2 .2 )  r e s u l t s  from  th e  i n d i r e c t  e f f e c t  o f  c a s t e  ( F i g . 2 . 4 ) .
To g iv e  a se co n d  exam ple, any r e l a t i o n s h i p  be tw een  th e  y e a r  o f
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i n s t r u c t i o n  i n  new f a m i n g  t e c h n iq u e s  and th e  'd e p e n d e n t '  v a r i a b l e s  
may w e l l  be th e  i n d i r e c t  e f f e c t  o f  ' v i l l a g e  i d e n t i t y '  as  th e s e  two 
' i n d e p e n d e n t '  v a r i a b l e s  a r e  s i g n i f i c a n t l y  r e l a t e d  ( F i g . 2 . 4 ) -  
F i g . 2 . 4 . a l s o  i m p l i e s  t h a t  any c o n n e c t io n  betw een  th e  e d u c a t io n  
l e v e l  o f  a  f a n n e r  and th e  'd e p e n d e n t '  v a r i a b l e s  may be p a r t l y  
e x p la i n e d  by b o th  h i s  c a s t e  and h i s  v i l l a g e  i d e n t i t y  as  t h i s  
' i n d e p e n d e n t '  f a c t o r  a c t s  i n d i r e c t l y  v i a  c a s t e .  As a r e s u l t  o f  
t h i s  th e  p r e c i s e  e f f e c t  o f  th e  l e v e l  o f  e d u c a t io n  o f  a  f a rm e r  on 
h i s  d e c i s i o n  m aking p r o c e s s e s  ca n n o t  be e s t i m a t e d  and so th e  problem  
o f  i n t e r p r e t a t i o n  o f  r e s u l t s  has  become i n c r e a s i n g l y  a p p a r e n t .
I n  any s e t  o f  r e l a t i o n s h i p s  i n v o l v i n g  human th o u g h t  and 
a c t i o n  i t  i s  u n l i k e l y  t h a t  th e  i n f l u e n c e  o f  any s i n g l e  v a r i a b l e  
can be i s o l a t e d  and q u a n t i f i e d  i n  a b s o lu t e  t e r m s .  I n  a  s i t u a t i o n  
s u c h  a s  t h i s  where th e  s t a t i s t i c a l l y  ' i n d e p e n d e n t '  v a r i a b l e s  a r e  
c l o s e l y  r e l a t e d ,  th e  u se  o f  a  m u l t i - v a r i a t e  s t a t i s t i c ,  su ch  a s  a 
p a r t i a l  c o r r e l a t i o n ,  c o u ld  be o f  v a lu e  i n  e s t i m a t i n g  th e  t i e s  
b e tw een  e ach  o f  th e  ' i n d e p e n d e n t '  v a r i a b l e s  and th e  'd e p e n d e n t s '  
( F i g . 2 . 2 . ) .  U n f o r tu n a t e l y  n o t  a l l  th e  d a t a  c o u ld  be r e c o r d e d  on 
an  i n t e r v a l  s c a l e  o f  m easurem ent and so th e  u s e  o f  p a r a m e t r i c  
s t a t i s t i c s  c a n n o t  be c o n s id e r e d .  A n o n - p a r a m e t r i c  s t a t i s t i c a l  
t e s t  f o r  p a r t i a l  c o r r e l a t i o n  does e x i s t ,  b u t  t h i s . . r e q u i r e s  a t  
l e a s t  an o r d i n a l  l e v e l  o f  m easurem ent. The u s e  o f  t h i s  t e s t  i s  
a l s o  n o t  p o s s i b l e  a s  v a r i a b l e s  such  as  c a s t e  and  v i l l a g e  i d e n t i t y  
a r e  n o m in a l ly  s c a l e d  and so c a n n o t  be u s e d  s a t i s f a c t o r i l y  i n  
n o n - p a r a m e t r i c  m u l t i - v a r i a t e  a n a l y s i s .  D e s p i t e  t h e s e  l i m i t a t i o n s ,  
th e  p r e s e n c e  o f  a p p a r e n t l y  s t r o n g  l i n k s  be tw een  th e  ' i n d e p e n d e n t '  
v a r i a b l e s  has  been  e s t a b l i s h e d , ( F i g . 2 . 4 - t Appendix  4 .  PP* 480-490)^ 
a  f a c t o r  w hich w i l l  be o f  g r e a t  im p o r ta n c e  when p o s s i b l e  c a u s a l
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r e l a t i o n s h i p s  betw een th e  'd e p e n d e n t 1 and ' i n d e p e n d e n t '  v a r i a b l e s  
a r e  c o n s id e r e d  i n  l a t e r  c h a p t e r s .
The m ethodo logy  and scope  o f  th e  Wheat S tu d y  have been 
d i s c u s s e d  i n  t h i s  c h a p t e r ,  b u t  b e f o r e  p r o g r e s s i n g  to examine 
th e  h y p o th e s e s  which have  been  p u t  fo rw a rd  h e r e ,  some background  
i n f o r m a t io n  on B u la n d s h a h r  d i s t r i c t  i s  n e c e s s a r y  to  p u t  th e  Wheat 
S tu d y  i n  i t s  p e r s p e c t i v e .  T h is  w i l l  form th e  b a s i s  o f  C h a p te r  3*
CHAPTER 3 -
R ecen t  c g r i c u l t u r n l  deve lopm en ts  
i n  B u la n d sh ah r  D i s t r i c t .
3 . 1 .  I n t r o d n c t i o n .
B u la n d s h a h r  d i s t r i c t  i s  s i t u a t e d  i n  th e  doah o f  th e  r i v e r  
Ganga and th e  r i v e r  Jamuna i n  w e s te rn  U t t a r  P ra d e s h  ( l ) .  The 
r i v e r  Jamuna form s th e  w e s te rn  boundary o f  t h e  d i s t r i c t ,  and 
s e p a r a t e s  i t  from  Gurgaon i n  Haryana., w h i le  i n  th e  e a s t ,  th e  
Ganga d i v i d e s  B u la n d sh a h r  from th e  d i s t r i c t s  o f  Moradabad and 
B urdaun. M eeru t d i s t r i c t  l i e s ' t o  th e  n o r t h ,  and A l i g a r h  to th e  
s o u th  o f  B u la n d sh a h r  ( 2 ) ( F i g . 1 .1 ) .
The d i s t r i c t  o f  B u la n d sh ah r  i s  a p p ro x im a te ly  88 km. wide 
and 56 km. a lo n g  i t s  n o r t h - s o u t h  a x i s  ( 3 ) .  The p r e s e n t  a r e a  o f  
th e  d i s t r i c t  i s  4984 sq .km . ( 4 ) and i t  has  n o t  v a r i e d  a g r e a t  
d e a l  s i n c e  1865 when th e  f i n a l  s t a t e m e n ts  were made r e l a t i n g  to 
th e  ' s e t t l e m e n t '  o f  th e  d i s t r i c t  ( 5 ) .  A c c o r d in g . to  th e  D i s t r i c t  
Census Handbook o f  19 6 1 o n ly  0 .1 3  p e r  c e n t  o f  t h e  p o p u l a t i o n  i n  
th e  d i s t r i c t  i s  c l a s s i f i e d  as  u r b a n .  The r e m a in d e r  o f  th e  two 
m i l l i o n  r u r a l  d w e l l e r s  (6 )  farm  th e  4558 sq .km . (9 1 .5 0  p e r  c e n t )  
o f  B u la n d sh a h r  d e v o te d  to  a g r i c u l t u r e ,  and l i v e  i n  the .  1539 
i n h a b i t e d  v i l l a g e s  o f  th e  d i s t r i c t  ( 7 ) .
B u la n d sh a h r  re se m b le s  th e  n e ig h b o u r in g  doab d i s t r i c t s  which 
a r e  o f t e n  r e f e r r e d  to a s  ' t h e  a l l u v i a l  p l a i n s  o f  th e  G anges1 ( 8 ) .  
The a d m i n i s t r a t i v e  b o u n d a r ie s  do n o t  d e f i n e  an a r e a  w i th  un iq u e  
p r o p e r t i e s  and a l th o u g h  i t  m igh t  be more l o g i c a l « t o  s tu d y  the  
e n t i r e  Ganga-Jamuna doab becau se  o f  i t s  p h y s i c a l  u n i f o r m i t y  ( 9 )} 
f o r  p u rp o s e s  o f  p r a c t i c a l i t y  i t  i s  n e c e s s a r y  to  l i m i t  th e  s i z e  
o f  th e  s tu d y  a r e a .  The w e s te r n  d i s t r i c t s ,  how ever, d i f f e r  from
75
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th e  e a s t e r n  p a r t  o f  th e  s t a t e .  From th e  p h y s i c a l  a s p e c t , s o i l s  
d i f f e r  l i t t l e  i n  o t h e r  th an  t e x t u r a l  q u a l i t i e s ,  b u t  r a i n f a l l  
g r a d u a l l y  i n c r e a s e s  from w est to  e a s t .  Mean a n n u a l  r a i n f a l l  on 
th e  w est i s  60 cm. w h ile  on the  e a s t  i t  i s  120 cm. G r e a te r  
d i f f e r e n c e s  a r e  a p p a r e n t  w i th  r e s p e c t  to  so c io -e c o n o m ic  
a c t i v i t i e s .  The p o p u l a t i o n  i n c r e a s e s  to w ard s  th e  so u th  e a s t  o f  
th e  s t a t e  and a c c o r d in g  to  S p a te  (10) t h i s  i s  be c au se  th e  number 
o f  w a te r  p o i n t s  i n c r e a s e s  a s  one moves e a s tw a r d s .  W hatever th e  
r e a s o n ,  th e  p o p u l a t i o n  p r e s s u r e  i s  g r e a t e r  i n  th e  e a s t  ( F i g . j 5 . l ) 5 
and t h e r e  i s  l e s s  l a n d  f o r  each  f a rm e r  so th e  a v e ra g e  farm  s i z e  . 
i s  r e d u c e d .
B u la n d sh a h r  i s  t y p i c a l  o f  th e  d i s t r i c t s  i n  th e  r e l a t i v e l y  
p r o s p e r o u s  w e s te r n  p l a i n s  o f  T J tta r  P r a d e s h .  H aving  b r i e f l y  
i n t r o d u c e d  th e  s tu d y  d i s t r i c t  i n  i t s  c o n te x t  o f  th e  S t a t e ,  we w i l l  
n e x t  examine c o n d i t i o n s  a t  th e  d i s t r i c t  l e v e l .  The p h y s i c a l  
f e a t u r e s  w i l l  be c o n s id e r e d  f i r s t ,  as  t h e s e  a r e  r e l e v a n t  to  an 
a g r i c u l t u r a l  s tu d y  such  a s  th e  one c a r r i e d  o u t  i n  th e  d i s t r i c t .  
FollovhLng t h i s ,  t r e n d s  and  p a t t e r n s  o f  f a rm in g  i n  th e  d i s t r i c t  
w i l l  be exam ined so t h a t  th e  d e t a i l e d  s tu d y  on wheat f a rm in g  i n  
s i x  v i l l a g e s  can i n  i t s  t u r n  be p u t  i n  p e r s p e c t i v e  i n  te rm s o f  








3 . 2 .  The p h y s i c a l  ‘background, to  B u la n d sh ah r  D i s t r i c t .
3 . 2 . 1 .  L and fo rm s .
The l a n d  o f  B u la n d s h a h r  d i s t r i c t  d ip s  to w ard s  th e  s o u th ­
e a s t ,  h u t  th e  s lo p e  o f  45 cm. i n  1 km. (18 i n s .  i n  1 m i le )  i s  
a lm o s t  i m p e r c e p t ib l e  i n  t h e  f i e l d  ( 1 1 ) .  D e s p i te  t h e  a p p a re n t  
l a c k  o f  v a r i a t i o n  i n  s u r f a c e  c o n d i t i o n s ,  th e  d i s t r i c t  f a l l s  i n t o  
t h r e e  n o r th - w e s t  to  s o u t h - e a s t ,  d i v i s i o n s  ( F i g . 3 .2  and 3 . 3 . ) .
1. The Jamuna and i t s  e a s t e r n  k h a d e r  .
2 . The c e n t r a l  p l a i n  o f  th e  d i s t r i c t .
3 .  The Ganga and i t s  w e s te rn  k h a d e r .
These d i v i s i o n s  a g re e  w i th  S p a t e ' s  g e n e r a l i z a t i o n  t h a t
" The main p h y s i o g r a p h i c a l  v a r i a t i o n  w i t h in
th e  g r e a t  mass o f  th e  G a n g e t ic  p l a i n  i s
2
t h a t  be tw een th e  u p la n d  b h a n g e r  a l lu v iu m
o f  t h e  doabs and th e  f i n g e r s  o f  th e
k h a d e r  a lo n g  th e  main s t r e a m s .......................n ( l 2) .
Ho d e t a i l e d  s u rv e y  o f  t h e  la n d s c a p e  was c a r r i e d  out i n  
B u la n d sh a h r  d i s t r i c t  d u r in g  th e  f i e l d  work p e r i o d ,  and so i t  
has  been  n e c e s s a r y  to  draw a l l  i n f o r m a t io n  f o r  t h i s  s e c t i o n  
from s e c o n d a ry  s o u rc e  m a t e r i a l ,  and from o b s e r v a t i o n .  The most 
com prehensive  d e s c r i p t i o n  o f  e v e ry  a s p e c t  o f  B u la n d sh a h r  d i s t r i c t  
i s  to  be fou n d  i n  th e  D i s t r i c t  G a z e t t e e r  o f  1903* A l th o u g h  n o t
a  r e c e n t  p u b l i c a t i o n ,  i t  c o n ta i n s  f a r  g r e a t e r  d e t a i l  on th e
p h y s i c a l  c h a r a c t e r i s t i c s  o f  B u la n d sh ah r  th a n  th e  D i s t r i c t  
Census Handbook o f  1961 (13)»  o r  th e  1971 Lead Bank Survey  R ep o r t  
on B u la n d sh a h r  ( 14) .  N e a r ly  a l l  th e  s o u rc e  m a t e r i a l  depends
1. The K hader i s  th e  f l o o d  p l a i n  o f  a  r i v e r .
2 . B hanger -  o l d e r  f l u v i a l  d e p o s i t s  u s u a l l y  s i t u a t e d  on h ig h e r
ground  above f l o o d  l e v e l .
so
h e a v i l y  on q u a l i t a t i v e  d e s c r i p t i o n ,  and i t  i s  be c au se  o f  t h i s  
t h a t  i n f o r m a t io n  on th e  background  c h a r a c t e r i s t i c s  o f  th e  
d i s t r i c t  i s  n o t  p r e c i s e .
Maps o f  th e  d i s t r i c t ,  p a r t i c u l a r l y  th o s e  show ing f e a t u r e s  
o f  th e  l a n d s c a p e ,  a r e  s c a r c e ,  and th o se  t h a t  have  been  u s e d ,  
( F i g s . 3 . 2 . a n d '3*3)» have been  com piled  from  f i e l d  m easurem ents  
c a r r i e d  o u t  d u r i n g - t h e  D i s t r i c t  S t u d y '0 1 1 9 7 1 -7 2 ,  t o g e t h e r  w i th  
q u a l i t a t i v e  i n f o r m a t io n  from s e c o n d a ry  s o u rc e s  and  s u b j e c t i v e  
o b s e r v a t i o n .
1. The R iv e r  Jamuna and i t s  e a s t e r n  k h a d e r .
The r i v e r  Jamuna f lo w s  a lo n g  th e  w e s te rn  boundary  o f
B u la n d sh ah r  d i s t r i c t  f o r  a p p ro x im a te ly  88 k m . ( l 5 ) .  I t  has
f r e q u e n t l y  changed  i t s  c o u rs e  i n  th e  r a i n y  s e a s o n ,  and th e
w id th  o f  th e  k h a d e r  i s  i n d i c a t i v e  o f  th e  a c t i v i t y  o f  th e  r i v e r .
A t i t s  w id e s t  i n  th e  n o r t h  o f  th e  d i s t r i c t ,  th e  k h a d e r  e x te n d s
a b o u t  16 km. e a s tw a r d s .  Towards th e  s o u th ,  i t s  w :id th  na rrow s
‘to  s i x  to  e i g h t  km. The p r o b a b le  r e a s o n  f o r  t h i s  v a r i a t i o n  i s
t h a t  th e  k h a d e r  a r e a  o f  th e  n o r t h  c o n s i s t s  o f  s a n d s  and g r a v e l s
which a r e  e a s i l y  e ro d e d ,  and have p r o v id e d  l i t t l e  r e s i s t a n c e  to
th e  movement o f  th e  Jamuna. As th e  r i v e r  f lo w s  so u th w a rd s ,  i t
1
e n c o u n te r s  h a r d e r  b e l t s  o f  c l a y  s to n e  and  k a n k e r  which o f f e r  
c o n s id e r a b l e  r e s i s t a n c e  and seem to  have been  im p o r ta n t  i n  
d e te r m in in g  th e  c o u rs e  o f  th e  r i v e r .  Much o f  th e  Jamuna 
w i t h in  th e  d i s t r i c t  has  been  ' c o n t r o l l e d * ,  b u t  a f t e r . h e a v y
S
1. K anker a r e  c o n c r e t i o n s  o f  s a l i n e  and a l k a l i n e  components N 
which a r e  m a in ly  c a l c i c  i n  c o m p o s i t io n .
31
monsoons, i t  s t i l l  t e n d s  to  a l t e r  i t s  c o u r s e .  The G a z e t t e e r  
( 1903) r e c o r d s  t h a t  th e  n o r th e r n  p a r t  o f  th e  Jamuna seemed to 
have a f a i r l y  c o n s t a n t  c o u rs e  as  e a r l y  a s  1903 ( 1 6 ) .
2 . The C e n t r a l  Upland T r a c t .
The u p la n d  t r a c t  l i e s  to th e  e a s t  o f  th e  Jamuna, and e x te n d s  
a c r o s s  th e  w id th  o f  th e  d i s t r i c t  to  th e  w e s te rn  k h a d e r  o f  th e  
Gangs. ( F i g . 3 . 2 ) .  The r i s e  from th e  Jamuna k h a d e r  i s  r a r e l y  a b r u p t  
( 1 7 ) ,  and th e  t r a n s i t i o n a l  zone v a r i e s  from a p p ro x im a te ly  two and 
a h a l f  km. i n  w id th ,  i n  th e  n o r t h  o f  th e  d i s t r i c t  to  a lm o s t  a 
c l i f f  i n  p a r t s  o f  th e  s o u th ,  where the  l i t h o l o g y  i s  more r e s i s t a n t  
to  th e  e f f e c t s  o f  th e  r i v e r .
The u p la n d  t r a c t  can a l s o  be d i v id e d  i n t o  a  s e r i e s  o f  zones 
which t r e n d  i n  a  n o r t h  w est  -  s o u th  e a s t  d i r e c t i o n .  A gain  th e  
D i s t r i c t  G a z e t t e e r  p r o v id e s  th e  g r e a t e s t  d e t a i l  on t h i s  a r e a ,  and 
th e  changes i n  th e  a r e a  w i l l  be d e s c r i b e d  b r i e f l y  as  th e y  o c c u r  
from w est to  e a s t .
These . . . . " m i c r o - r e g i o n a l  d i f f e r e n c e s  o f  s lo p e  and a s p e c t "  
a r e ,  a c c o r d in g  to  S p a t e ,  p o s s i b l y  . . " a s s o c i a t e d  w i th  s o i l  
o r  w a t e r - t a b l e  v a r i a t i o n s " ,  which a r e  . . . . "  by no means 
w i th o u t  a g r i c u l t u r a l  s i g n i f i c a n c e "  ( 1 8 ) .
As th e  s tu d y  has  a  s t r o n g  a g r i c u l t u r a l  b i a s ,  i t  i s  c o n s id e r e d  
j u s t i f i a b l e  to  d e v o te  some tim e to  th e  e x a m in a t io n  o f  such  
d i f f e r e n c e s ,  many o f  which a r e  o n ly  " f a i n t l y  p e r c e p t i b l e  to  th e  
eye" (19) ( F i g . 3 . 3 ) .
82
i
i . The Sandy R idge and th e  Patwaha B a tu .
A sandy  r id g e  n e v e r  w id e r  th a n  t h r e e  Ion. b o r d e r s  th e  
w e s te r n  edge o f  th e  c e n t r a l  u p la n d  t r a c t  ( 2 0 ) .  Prom th e  c r e s t  
o f  t h i s  r i d g e ,  th e  la n d  s lo p e s  g e n t l y  e a s tw a rd s  to  a  l i n e  o f  
d r a i n a g e ,  th e  Patwaha B a tu .  O r i g i n a l l y ,  t h i s  l i n e  o f  d r a in a g e  (21) 
was a s e r i e s  o f  swamps i n  th e  n o r t h ,  w hich i n c r e a s e d  i n  volume 
to w ard s  th e  s o u th  o f  th e  d i s t r i c t .  A f t e r  th e  c o n s t r u c t i o n  o f  
th e  Mat Branch  c a n a l ,  t h e  w a t e r - t a b l e  l e v e l  i n c r e a s e d  and so 
d id  s u r f a c e  ru n  o f f .  The Patwaha B a tu  was w idened  and deepened  
p a r t i c u l a r l y  i n  th e  s o u th e r n  and c e n t r a l  p a r t s  o f  th e  d i s t r i c t  
and  now form s th e  main d r a in a g e  l i n e  be tw een  th e  H indan r i v e r  
and  th e  Mat B ranch  c a n a l .
i i .  The C e n t r a l  Sandy R id g e .
E a s t  o f  th e  Patw aha B atu  th e  l a n d  r i s e s '  v e ry  g r a d u a l l y  to
a r i d g e  o f  sandy  s o i l ,  and a lo n g  t h i s  e l e v a t e d  s t r i p  f lo w s  th e
Mat B ranch  c a n a l .  Towards th e  s o u th  o f  th e  d i s t r i c t  th e  r i d g e
w idens and d i v i d e s  (22 )  ( P i g . 3 . 2 ) ,  and one s p u r  ru n s  e a s tw a rd s
th ro u g h  th e  town o f  K h u r ja ,  to  th e  K a l i  N a d i .  A n o th e r  b ra n c h
o f  t h e  K h u r ja  san d y  r id g e  ru n s  i n  a  s o u th  e a s t  d i r e c t i o n ,  and
i s  t r a c e d  by th e  l i n e  o f  th e  Grand Trunk Road. The main b e l t  o f
s a n d  c o n t in u e s  i n t o  A l i g a r h .  Between th e  two arms o f  th e  sandy
1
r i d g e  a r e  to  be fou n d  s c a t t e r e d  p a tc h e s  and  h i l l o c k s  o f  b h u r  , 
which a r e  o f t e n  as  l a r g e  a s  th e  v i l l a g e s  t h a t  s t a n d  on them. I n  
th e  n o r t h  th e  sandy  r i d g e  i s  c l e a r l y  d e f i n e d ,  b u t  a s  i t  a p p ro a c h e s  
th e  s o u th e r n  boundary  o f  th e  d i s t r i c t ,  i t  becomes l e s s  d i s t i n c t .
1. Bhur i s  sandy  and uneven  s o i l .
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i i i .  The C e n t r a l  P l a i n .
The s i x  s tu d y  v i l l a g e s  were l o c a t e d  i n  th e  c e n t r a l  p l a i n
•]
o f  t h e  d i s t r i c t  w i t h in  th e  K a l i  Kadi a r e a  ( F ig s  1 .4  and 3 . 2 ) 
and were a l l  w i th in  16 km. o f  th e  d i s t r i c t  town i n  an  a r e a  which 
showed l i t t l e  p h y s i c a l  v a r i a t i o n .  The c e n t r a l  p l a i n  d ip s  tow ards  
th e  e a s t  from th e  sandy  r id g e  p a s s i n g  th ro u g h  K h u r ja  to  th e  
K a l i  Kadi ( 23) .  T hree  r i v e r s  d r a i n  th e  c e n t r a l  p l a i n ,  th e  Karwan 
K ad i ,  th e  K a l i  Kadi and  th e  C hhoiya Kadi ( F i g . 3 . 2 ) .  These t h r e e  
r i v e r s  were a l l  i n t e r m i t t e n t  s t r e a m s  i n  th e  p re  c a n a l  e r a .  When 
th e  s u r f a c e  s o i l  w a te r  i n c r e a s e d  a f t e r  1865, a s  a  r e s u l t  o f  c a n a l  
i r r i g a t i o n ,  t h e  w a t e r - t a b l e  r o s e  and  th e  c h a n n e l  o f  e ach  o f  th e s e  
s t r e a m s  was w idened and  deepened  to  cope w i th  th e  g r e a t e r  volume 
o f  s u r f a c e  ru n  o f f .
About h a l f  way a lo n g  th e  c o u rs e  o f  th e  K a l i  K ad i ,  th e  r i v e r  
f lo w s  round  a r e s i s t a n t  b l u f f  on w hich s t a n d s  th e  d i s t r i c t  town o f  
B u la n d s h a h r .  T h is  town i s  a t  an  e l e v a t i o n  o f  225 m. ( 24) and 
d o m in a te s  t h e  c e n t r a l  p l a i n .  I t s  im pos ing  s i t u a t i o n  and i t s  
c e n t r a l  p o s i t i o n  make B u la n d sh ah r  th e  f o c a l  p o i n t  o f  th e  d i s t r i c t .
t
3 .  The R i v e r  Ganga and i t s  w e s te rn  k h a d e r .
The c e n t r a l  p l a i n  f a l l s  s h a r p l y  to  th e  w e s te r n  bank o f  th e  
Ganga, where t h e  r e s i s t a n t  l i t h o l o g y  o f  h a rd  c l a y  s to n e  and k a n k e r  
form a s i x  to  e i g h t  m e tre  h ig h  bank above th e  k h a d e r . These b l u f f s  
have p r o t e c t e d  th e  w e s te rn  banks o f  th e  Ganga, and s o ,  even  i n  th e  
p r e  c a n a l  e r a ,  t h e  r i v e r  was n e v e r  a s  e r r a t i c  a s  t h e  Jumna. The
4
Ganga k h a d e r  i n  B u la n d s h a h r  i s  much n a r r o w e r  th a n  th e  k h a d e r
1. Kadi i s  a  r i v e r .
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lands- i n  th e  w e s t .o f  th e  d i s t r i c t  ( F i g . 3 . 2 ) ,  and n e v e r  exceeds  
f i v e  km. I n  c o n t r a s t  to th e  Jumna k h a d e r t th e  Ganga s u p p o r t s  
tem p o ra ry  c u l t i v a t i o n  and n o t  pe rm anen t s e t t l e m e n t  s i t e s  as  on 
th e  k h a d e r  i n  th e  n o r t h  w est  o f  th e  d i s t r i c t .
The bed o f  th e  Ganga has  a l s o  been  m o d if ie d  to  i n c r e a s e  
i t s  w a te r  c a r r y i n g  c a p a c i t y .  The f lo w  o f  w a te r  i n  th e  r i v e r  i s  
c o n t r o l l e d  by th e  c a n a l  d e p a r tm e n t  which r e g u l a t e s  th e  q u a n t i t y  
o f  w a te r  i n  th e  u p p e r  Ganga c a n a l  and i t s  t r i b u t a r i e s ,  a c c o r d in g  
to  th e  volume o f  f lo w  i n  th e  r i v e r .  The Ganga v i a  th e  Upper 
Ganga C anal and i t s  Mat and A nupshahr b r a n c h e s ,  i s  t h e  o n ly  r i v e r  
i n  th e  d i s t r i c t  from which w a te r  i s  e x t r a c t e d  f o r  i r r i g a t i o n  on 
a l a r g e  s c a l e .  The o t h e r s  a r e  u se d  c h i e f l y  as  d r a i n s  f o r  th e  
s u r f a c e  ru n  o f f .  One f e a t u r e  t h a t  a l l  th e  main s t r e a m s  o f  th e  
d i s t r i c t  now s h a r e  i s  t h e i r  perm anency . W ith  t h e  i n c r e a s e d  s u r f a c e  
w a te r  s u p p ly ,  an e q u a l l y  e f f i c i e n t  d r a in a g e  sy s tem  i s  e s s e n t i a l  ( 2 5 ) ,  
and th e  adequacy  o f  th e  d r a in a g e  sys tem  h a s  been  q u e s t io n e d  
c o n s t a n t l y  s in c e  th e  im p le m e n ta t io n  o f  th e  c a n a l  i r r i g a t i o n
schemes and th e  s a l i n i s a t i o n  o f  e x t e n s i v e  a r e a s  w hich e n su ed .
1
Much o f  th e  s o u th  w est  o f  th e  d i s t r i c t  i n  K h u r ja  t e h s i l  i s  
s e r i o u s l y  a f f e c t e d  by s a l i n e  -  a l k a l i  s o i l  c o n d i t i o n s ,  b o th  
n a t u r a l l y  o c c u r i h g ;  and a g g ra v a te d  by th e  c a n a l  i r r i g a t i o n  
schem es.
1 • T e h s i l :  A d m in s t r a t iv e  s u b - d i v i s i o n  i n  a  d i s t r i c t . -
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3 .3 -  The human background  to  Bulnndsha.hr D i s t r i c t .
3•3•1  * M ajor l a n d  u se  p a t t e r n s
i n  B u la n d sh ah r  D i s t r i c t .
The l a n d  u t i l i s a t i o n  s t a t i s t i c s  o f  th e  U t t a r  P ra d esh
d e p a r tm e n t  o f  a g r i c u l t u r e  (26) i l l u s t r a t e  th e  h ig h  d e g re e  o f
dependence  on th e  la n d  ( F i g . 3 - 4 ) .  Even though  th e  c a t e g o r i e s  o f
l a n d  u se  a r e  nowhere c l e a r l y  d e f in e d ,  i t  i s  a p p a r e n t  t h a t  th e  n e t
sown, a r e a  o c c u p ie s  th e  g r e a t e s t  p r o p o r t i o n  o f  th e  d i s t r i c t .
D e s p i te  i t s  p r o x im i ty  to D e lh i ,  B u lan d sh ah r  i s  s t i l l  v e ry  c l o s e l y
t i e d  to  a g r i c u l t u r e .  Of the  t o t a l  a r e a ,  o n ly  7*43 p e r  c e n t  f a l l s
u n d e r  th e  c a te g o r y  o f  ' l a n d  p u t  to n o n - a g r i c u l t u r a l  u s e s '  ( F i g . 3 * 4 ) ,
and a c c o r d in g  to  th e  D i s t r i c t  Census Handbook o f  1961 ( 2 7 ) ,  o n ly
13 o f  i t s  s e t t l e m e n t s  a r e  c l a s s e d  as  tow ns, i n  which l i v e  0 .1 3  p e r
c e n t  o f  th e  d i s t r i c t ' s  two m i l l i o n  i n h a b i t a n t s .
The m a jo r  forms o f  l a n d  u se  i n  B u la n d sh ah r  D i s t r i c t .
p e r  c e n t
F o r e s t  1.71
B a rre n  and u n c u l t i v a b l e  l a n d  4 .6 0
Land p u t  to  n o n - a g r i c u l t u r a l  u s e s  7-43
C u l t i v a b l e  w aste  ‘ 4 .3 5
Perm anent p a s t u r e  and o t h e r  g r a z i n g  l a n d  0 .4 7
Net s o w n / t o t a l  a r e a  75*79
A rea  sown more th a n  o n c e /n e t  a r e a  sown 45-90
S o u rc e :  B u l l e t i n  o f  A g r i c u l t u r a l  S t a t i s t i c s  f o r  U t t a r  P r a d e s h , 1969,
(m ost r e c e n t  com ple te  d a ta  a v a i l a b l e ) .  t 
Lead Bank Survey  R e p o r t ,  1970-71 .
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The p a t t e r n s  o f  th e  m ajo r  l a n d  u se  c a t e g o r i e s  have n o t
ft
changed  m arked ly  ( F i g . 3 * 5 ) .  The a r e a  o f  f o r e s t  has  d e c l i n e d ,  
so h as  th e  ' b a r r e n  and u n c u l t i v a b l e  h a s t e  l a n d ' , t h o u g h  a b s o lu t e  
changes i n  a r e a  a r e  f a r  from d r a m a t ic .  'Land p u t  to  n o n - a g r i c u l t u r a l  
u s e s  i s  i n c r e a s i n g ,  and a l th o u g h  th e  change i s  s l i g h t ,  th e  grow th  
seems to have been  more r a p i d  s in c e  1965. The m a jo r  u se  o f  th e  
l a n d ,  i n  i t s  n e t  form , how ever, has  rem ained  r e l a t i v e l y  c o n s t a n t  
f o r  o v e r  h a l f  a  c e n tu r y  . I t  i s  however, d i f f i c u l t  to  know 
e x a c t l y  what i s  i n c lu d e d  i n  any o f  t h e s e  l a n d  u se  c a t e g o r i e s .
The dominance o f  a g r i c u l t u r e  i n  th e  p a t t e r n  o f  l a n d  u se  i s  
t y p i c a l  o f  m ost d i s t r i c t s  i n  U t t a r  P ra d e s h ,  b u t  B u la n d sh a h r ,  
which l i e s  i n  th e  c e n t r a l  doab o f  th e  Ganga and Jamuna i s  i n  
an a r e a  which i s  c o m p a r a t iv e ly  b e t t e r  
d e v e lo p e d  th a n  th e  r e s t  o f  U .P ."  (28)  
and i s  on " . . . t h e  t h r e s h o l d  o f  r a p i d  
a g r i c u l t u r a l  d e v e l o p m e n t . . . . "  (29)> 
a c c o r d in g  to  th e  Lead Bank Survey  R e p o r t  o f  1971- 
P h y s i o g r a p h i c a l l y , B u la n d sh ah r  s h a r e s  th e  c h a r a c t e r i s t i c s  o f  most 
o f  th e  G a n g e t ic  p l a i n ,  b u t  i t  i s  one o f  th e  m ost a g r i c u l t u r a l l y  
p r o d u c t iv e  d i s t r i c t s  o f  th e  s t a t e ,  and th e  S urvey  n o t e s  th e  
s i g n i f i c a n t  improvem ent i n  th e  a g r i c u l t u r a l  c o n d i t i o n s  o f  the  
d i s t r i c t .
1. I t  would have been  p o s s i b l e  to  d e m o n s t ra te  t h e s e  changes i n  
a g r i c u l t u r a l  p s t t e r n s  on a s e m i - lo g  s c a l e ,  b u t  th ro u g h o u t  
t h i s  c h a p t e r  a b s o lu t e  changes have been  shown i n s t e a d .  The 
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CHANGES IN AREAL IRRIGATION PATTERNS
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3 - 3 . 2 .  The im p o r ta n c e  o f  c a n a l s  i n  B u la n d sh ah r  D i s t r i c t .
I t  can  be a rg u e d  t h a t  th e  r e c e n t  a g r i c u l t u r a l  p r o g r e s s  
t h a t  B u la n d sh a h r  d i s t r i c t  h as  been  e x p e r i e n c i n g ,  a s  r e f l e c t e d  
i n  h ig h  p r o d u c t i o n  and y i e l d s  o f  c e r t a i n  c r o p s ,  r e s u l t s  from i t s  
p a s t .  An i r r e v e r s i b l e  change to o k  p l a c e  i n  th e  a g r i c u l t u r a l  
h i s t o r y  o f  th e  d i s t r i c t  a f t e r  1855 when th e  l a n d  f i r s t  r e c e iv e d  
i r r i g a t i o n  w a te r  from  c a n a l s  ( 3 0 ) .  A s i t u a t i o n  p a r a l l e l  to  th e  
p r e s e n t  p e r i o d  o f  r a p i d  a g r i c u l t u r a l  change o c c u r r e d .  The n e t  
and g r o s s  c ro p p e d  a r e a s  were i n c r e a s e d ,  and t h i s  t o g e t h e r  w i th  
a r i s e  i n  th e  i r r i g a t e d  a r e a  l e d  to  an  i n c r e a s e  i n  b o th  c ro p  y i e l d  
and  p r o d u c t i o n .  ( F i g s . 5 .6  and 3*7) (3 1 )•  A c c o rd in g  to  C u r r i e ,  th e  
s e t t l e m e n t  o f f i c e r  o f  1865, th e  c a n a l  sy s te m  had  added  
" . . . . t h e  Unknown s t a b i l i t y  and c e r t a i n t y  
to  c u l t i v a t i o n ,  and t h e r e b y  to b o th  r e n t  
and r e v e n u e ,  and  by m aking h u sb a n d ry  e a sy
and p r o f i t a b l e ,  i t  had  a t t r a c t e d  and 
a t t a c h e d  to  a g r i c u l t u r a l  p u r s u i t s , c a s t e s  
and  c l a s s e s  to  whom th e  i n d u s t r y  had 
h e r e t o f o r e  l i t t l e  a t t r a c t i o n . "  ( 3 2 ) .
The w a te r  p ro v id e d  by th e  c a n a l s  h a s  g iv e n  th e  f a r m e r s  o f  
B u la n d s h a h r  d i s t r i c t  and th e  o t h e r . d i s t r i c t s  o f  th e  d o a b , the  
c o n f id e n c e  to  d e v e lo p  th e  a g r i c u l t u r a l  p o t e n t i a l  o f  t h e i r  l a n d .
At t h i s  j u n c t u r e  i t  i s  r e l e v a n t  to  lo o k  a t  th e  h i s t o r i c a l  
deve lopm en t o f  th e  c a n a l  i r r i g a t i o n  sy s tem  o f  th e  d o a b , b u t  w i th  
s p e c i a l  r e f e r e n c e  to  B u la n d sh a h r  d i s t r i c t .  The d e c i s i o n  to  b u i l d  
a  c a n a l  was made by th e  G overnor G e n e ra l  o f  I n d i a ,  a f t e r  th e  
" . . . . c a l a m i t o u s  e v e n ts  o f  1837-1838 (when) 
th e  e x t e n t  o f  human m is e ry  c a u se d  by u t t e r
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P l a t e  8 .
P a r t  o f  th e  Ganga c a n a l  i n  th e  B u lan d sh ah r  d i s t r i c t ,  1972. 




f a i l u r e  o f  c ro p s  i n  th e  C e n t r a l  P r o v in c e s ,  
e s p e c i a l l y  i n  th e  lo w e r  d i s t r i c t s  o f  th e  
doab ( l e d )  to  fam ine  i n  i t s  m ost a g g r a v a te d  
f o rm ,"  ( 3 3 ) .
The c o s t  o f  fam ine  r e l i e f  to  th e  B r i t i s h  Government was 
h ig h  and  c o u ld  have  been  s i g n i f i c a n t l y  lo w er  had  a c a n a l  f o r  
i r r i g a t i o n  been  i n  e x i s t e n c e .  To red u c e  th e  l i k e l i h o o d  o f  such  
c a t a s t r o p h e s  o c c u r r i n g ,  th e  Ganga c a n a l  was c o n s t r u c t e d  and 
co m p le ted  i n  1854, and i t s  i r r i g a t i o n  w a te r s  were f i r s t  u s e d  i n  
B u la n d s h a h r  d i s t r i c t  i n  1855 ( 3 4 ) .  The c a n a l  sy s te m  e x te n d s  
w e l l  beyond th e  c o n f i n e s  o f  th e  B u la n d sh ah r  d i s t r i c t .  The main 
Upper Ganga c a n a l  e n t e r s  B u la n d sh a h r  i n  th e  1 9 0 th .  km. o f  i t s  
c o u rs e  from  H a r id w a r  ( P i g . 3 . 8 ) .  I t  f lo w s  a lo n g  th e  w a te rs h e d
I
be tw een  th e  Karwan Uadi and th e  K a l i  U ad i ,  and l e a v e s  24 km. 
a f t e r  e n t e r i n g  th e  d i s t r i c t .  S e v e r a l  d i s t r i b u t a r i e s  l e a v e  th e  
m ain  c a n a l  on i t s  r o u t e  th ro u g h  th e  d i s t r i c t  and  t h e s e  can  b e s t  
be s e e n  on P i g . 3 . 8 .  ( 3 5 ) .
The A nupshahr  b ra n c h  o f  th e  Upper Ganga c a n a l  f lo w s  a lo n g  
th e  e a s t  o f  th e  d i s t r i c t ,  p a r a l l e l  w i th  th e  m ain  c a n a l .  T h is  
b ra n c h e s  o f f  th e  Upper Ganga c a n a l  i n  M u z a f f a r n a g a r . O r i g i n a l l y  
t h i s  was th e  P a t e g a r h  b ra n c h  o f  th e  main c a n a l ,  b u t  th e  s u p p ly  o f  
w a te r  p ro v e d  i n s u f f i c i e n t  and th e  b ra n c h  p r a c t i c a l l y  s to p p e d  a t  
A nupshah r .  The e x t e n s i o n  o f  t h i s  b ra n c h  was co m p le te d  i n  1860. 
( 3 6 ) .  A f t e r  th e  c o n s t r u c t i o n  o f  th e  Lower Ganga c a n a l  i n  1878 
which l e a v e s  t h e  r i v e r  a t  U a ro ra ,  more w a te r  was a v a i l a b l e  f o r  
i r r i g a t i o n ,  and  th e  A nupshahr b ra n c h  was e x te n d e d  i n  1879 f o r  
a f u r t h e r  80 km. i n t o  E ta h  d i s t r i c t  where i t  j o i n s  th e  Lower
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Ganga c a n a l  ( F i g . 3 . 8 ) .  A lthough  i t  o r i g i n a t e s  i n  B u la n d sh ah r ,  
th e  Lower Ganga c a n a l  s u p p l i e s  no w a te r  to  th e  d i s t r i c t .
The t h i r d  main i r r i g a t i o n  c h a n n e l  o f  th e  d i s t r i c t ,  th e  Mat 
Branch c a n a l ,  f lo w s  tow ards  th e  s o u th e r n  boundary  o f  B u la n d sh ah r  
a lo n g  a r i d g e  o f  c o a r s e  sandy  m a t e r i a l  ( F i g . 3 * 2 ) .  T h is  form s th e  
w a te r s h e d  betw een  th e  Patwaha B atu  and th e  Karwan N adi. The Mat 
Branch  too i s  f e d  by th e  main c a n a l  which i t  l e a v e s  i n  M eeru t,  
j u s t  b e f o r e  e n t e r i n g  B u la n d sh a h r  d i s t r i c t  ( 3 7 ) .
The Mat B ranch  l i k e  th e  main c a n a l  and th e  o t h e r  
d i s t r i b u t a r i e s  was a l s o  e x c a v a te d  as  a fam ine  r e l i e f  work, b u t  
became l a r g e r  and more im p o r ta n t  th a n  was i n i t i a l l y  i n te n d e d .
Many o f  th e  d i s t r i b u t a r i e s  have now gone i n t o  d i s u s e  and a r e  b e in g  
r e p l a c e d  by tu b e  w e l l s .  I t  i s  n o t  known p r e c i s e l y  which 
d i s t r i b u t a r i e s  a r e  open a t  p r e s e n t ,  so g e n e r a l  a r e a s  have been 
shaded  ( F i g . 3 - 8 ) ,  to  i n d i c a t e  w h e th e r  o r  n o t  th e  m a j o r i t y  o f  th e  
c a n a l  d i s t r i b u t a r i e s  a r e  i n  u s e .  F i e l d  work was c a r r i e d  o u t  by 
th e  D i s t r i c t  S tu d y  to  d e te rm in e  t h i s  b u t  even  c a n a l  o f f i c i a l s  
seemed u n a b le  to  p r o v id e  d e t a i l e d  r e c o r d s  i n d i c a t i n g  which 
c h a n n e ls  were s t i l l  i n  u se  and which had been  abandoned .
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5 * 5 -5 .  The main changes i n  a g r i c u l t u r a l  p a t t e r n s  a f t e r  1855.
A f t e r  th e  c a n a l s  were c o n s t m e t e d ,  changes  I n  a g r i c u l t u r e  
were more s p e c t a c u l a r  th a n  th e y  had e v e r  b een .  The a r e a  unde r  
c u l t i v a t i o n  i n c r e a s e d  u n t i l  i t  co v e re d  a p p ro x im a te ly  75 p e r  c e n t  
o f  th e  d i s t r i c t  by th e  e a r l y  t w e n t i e t h  c e n tu r y ,  compared w ith  
54 p e r  c e n t  i n  1854, th e  y e a r  b e fo r e  i r r i g a t i o n  b eg an .  U n f o r tu n a t e l y ,  
d a ta  f o r  F i g . 5*6 , which shows th e  g r o s s  and  n e t  c ropped  a r e a s  i n  
B u la n d s h a h r ,  were nob a v a i l a b l e  a t  r e g u l a r  i n t e r v a l s .  The D i s t r i c t  
G a z e t t e e r  o f  1903 comments t h a t  th e  1902 n e t  sown a r e a  o f  
73 p e r  c e n t
11. . . .  m ust be t a k e n  a s  c l o s e l y  a p p ro a c h in g  f i n a l i t y ,  
f o r  any f u r t h e r  e x te n s i o n  o f  c u l t i v a t i o n  would be 
accom panied  by a d i s p r o p o r t i o n a t e  l o s s  i n  t h e  
n e c e s s a r y  r e s e r v e  r e q u i r e d  f o r  f o d d e r  and p a s t u r a g e . "  (3 8 ) .
The i r r i g a t e d  a r e a  c u rv e  f o l lo w s  a s i m i l a r  p a t t e r n  to  th e  n e t  
sown a r e a .  The r i s e  seems to  have  been  s t e e p e s t  a f t e r  1870, b u t  
be tw een  1871 and 1883, 553 .45  h e c t a r e s  (1 3 6 .7 0  a c r e s )  o f  l a n d
were b ro u g h t  i n t o  c u l t i v a t i n n ,  and be tw een  1871 and 1887, th e  
i r r i g a t e d  a r e a  i n c r e a s e d  by 565 p e r  c e n t .
The a v a i l a b i l i t y  o f  i r r i g a t i o n  w a te r  p r o b a b ly  re d u c e d  th e  
fo rm e r  t o t a l  dependence  on r a i n f a l l ,  and , a s  t h e r e  were few er  
c ro p  f a i l u r e s  th ro u g h  d r o u g h t ,  th e  c u l t i v a t o r  had  c o n f id e n c e  to  
e x te n d  th e  f r o n t i e r s  o f  h i s  c u l t i v a t e d  a r e a .  F a rm ers  depended 
more and  more h e a v i l y  on c a n a l s ,  and a c c o r d in g  to  th e  f i n a l  
s e t t l e m e n t  r e p o r t  o f  1865, ( 3 9 ) ,  and th e  G a z e t t e e r  o f  1903 ( 4 0 ) ,  
w e l l s  were f a l l i n g  i n t o  d i s u s e . ’ The i n c r e a s e  i n  w a t e r - t a b l e  
l e v e l ,  p o s s i b l y  due to  g r e a t e r  run  o f f  and a s e r i e s  o f  c o n s e c u t iv e  
’w e t1 y e a r s ,  was a l s o  n o t e d  a s  a  cause  o f  k a t c h a  w e l l  d e s t r u c t i o n .
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i
The v e ry  g r e a t  number o f  w e l ls  which were abandoned may n o t  a l l  
have been  from c h o ic e .
f
The a v a i l a b i l i t y  o f  c a n a l  i r r i g a t i o n  w a te r  seemed to  be 
d i r e c t l y  r e s p o n s i b l e  f o r  th e  r e v o l u t i o n a r y  changes  i n  a g r i c u l t u r e  
which fo l lo w e d  1855* H ig h e r  p r o d u c t i o n ,  p r o b a b ly  th e  n e t  r e s u l t s  
o f  t h i s  i n n o v a t io n  i s  com parab le  w i th  th e  r e s u l t s  o f  th e  p r e s e n t  
'g r e e n  r e v o l u t i o n ' .  The means by which an i n c r e a s e  i n  o u tp u t  has  
been a c h ie v e d  on e i t h e r  o c c a s i o n ,  d i f f e r s  c o n s i d e r a b l y .  The 
fo rm e r  r e s u l t s  from  a change i n  th e  a v a i l a b i l i t y  o f  a  s i n g l e  
v a r i a b l e ,  w a te r .  The p r e s e n t  change i n  a g r i c u l t u r e ,  i t  m ig h t  be 
a rg u e d ,  was a l s o  s t i m u l a t e d  by a s i n g l e  v a r i a b l e ,  th e  new h ig h  
y i e l d i n g  v a r i e t i e s .  However, b e f o r e  t h e s e  a r e  a b le  to  p roduce  
r e v o l u t i o n a r y  y i e l d s ,  th e y  r e q u i r e  h ig h  minimum q u a n t i t i e s  o f  
f e r t i l i z e r  and  w a te r .  A l th o u g h  no-t a b s o l u t e l y  e s s e n t i a l  f o r  
h ig h  y i e l d s ,  th e  a v a i l a b i l i t y  o f  i n s e c t i c i d e s  and p e s t i c i d e s  i s  
a l s o  d e s i r a b l e .  T h is  'g r e e n  r e v o l u t i o n '  h a s  r e s u l t e d  from 
m u l t i - v a r i a t e  ch an g e ,  and i n  consequence:,, t h e  f a r m e r s  a r e  h a v in g  
to  l e a r n  an  e n t i r e l y  n e w 's e t  o f  h u sb a n d ry  p r a c t i c e s  i f  th e y  a r e  
to  r e a l i s e  th e  p o t e n t i a l  o f  th e  new s e e d s .
A se co n d  d i f f e r e n c e  i s  t h a t  change to o k  p l a c e  i n  a h o r i z o n t a l  
d i r e c t i o n  i n  th e  im m edia te  p o s t  c a n a l  e r a .  'With more w a te r ,  more 
l a n d  was p u t  u n d e r  c u l t i v a t i o n .  The p r e s e n t  l a n d  s h o r t a g e  makes 
i t  e s s e n t i a l  to  i n c r e a s e  p r o d u c t i o n  i n  a  v e r t i c a l  d i r e c t i o n  by 
r a i s i n g  th e  i n p u t s  o f  s e l e c t e d  s e e d ,  w a te r ,  f e r t i l i z e r  and 
p e s t i c i d e s ,  and i n c r e a s i n g  th e  number o f  c ro p s  t a k e n  from th e  
l a n d  e a c h  y e a r .  The demands made on th e  f a r m e r  by th e  new s e e d s
a r e  h i g h .  Not o n ly  does  he have  to  l e a r n  th e  new r e q u i r e m e n ts
o f  th e  p l a n t s ,  h u t  a l s o  u n d e r s t a n d  how t h e 3r w i l l  f i t  i n t o  
new r o t a t i o n  sy s te m .
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A rea  c u l t i v a t e d ,  i n  each  s e a s o n  a s  a p r o p o r t i o n  o f  the  
t o t a l  c ropped  a r e a .
p e r  c e n t .
K h a r i f  4 7 .46
R a b i  52 .10
Z a id  . 0 .4 4
S o u rc e :  B u l l e t i n  o f  A g r i c u l t u r a l  S t a t i s t i c s  f o r  U . P . , 1369
(The m ost r e c e n t ,  com ple te  d a t a  a v a i l a b l e ) .
F i g . 3 .9 -
sown i n  th e  k h a r i f , t h e  r a b i  and th e  z a i d .
K h a r i f R ab i Z a id  p e r c e n ta g e  o f  t o t a l  
c ro p p e d  a r e a .
1947 4 7 .55 51 .92 0 .5 2
1950 4 9 .1 8 50 .45 0 .3 6
1955 4 8 .4 0 51 .25 0 .41
1960 47 .5 7 5 1 .9 8 0 .4 5
1965 4 8 .9 3 50 .5 6 0.51
1966 4 8 .1 4 51 .3 7 0 .4 9
1967 4 9 .6 0 49.91 0 .4 9
1968 4 9 .5 7 52 .3 2 0 ,5 4
1969 4 7 .4 8 51 .9 8 0 .5 3
1970 46 .3 7 5 9 .75 0 .4 6
1971 47 .4 6 5 2 .1 0 0 .4 4
S o u r c e : B u l l e t i n o f  A g r i c u l t u r a l  S t a t i s t i c s  f o r  U .P . 
1947-1971, Lucknow.
F i g . 3 -1 0 .
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3 .3 .4 *  R e c e n t  changes  i n  a g r i c u l t u r a l  p a t t e r n s  i n  
B u la n d s h a h r  D i s t r i c t .  (M ain ly  p o s t  1947).
As B u la n d sh a h r  i s  a  member o f  th e  H igh  Y ie ld i n g  V a r i e t i e s  
Programme, one would e x p e c t  t h a t  the  h ig h  y i e l d i n g  v a r i e t i e s  a r e  
becoming e s t a b l i s h e d  i n  th e  d i s t r i c t .  S e v e r a l  a s p e c t s  o f  
a g r i c u l t u r e  have  been  s e l e c t e d  to s e e  i f  any change i n  th e  
a p p ro a c h  to f a rm in g  h a s  become a p p a r e n t  s i n c e  1965 when th e  new 
s e e d s  were i n t r o d u c e d  to  th e  d i s t r i c t .  As much i n f o r m a t io n  as  
p o s s i b l e  h a s  been  c o l l e c t e d  s in c e  1947 so t h a t  th e  ' p r e '  and 
' p o s t '  g r e e n  r e v o l u t i o n  p e r i o d s  may be com pared.
1. Changes i n  c ro p p in g  p a t t e r n s .
D e s p i t e  th e  i n t r o d u c t i o n  o f  th e  'new te c h n o lo g y '  th e  
c ro p p in g  p a t t e r n s  o f  th e  d i s t r i c t  a r e  s t i l l  t y p i c a l  o f  U t t a r  
P ra d e s h  and much o f  n o r t h e r n  I n d i a .  T here  a r e  t h r e e  s e a s o n s  
i n  th e  a g r i c u l t u r a l  y e a r ;  th e  k h a r i f ,  ( J u l y  -  O c to b e r ) ,  th e  
r a b i , (O c to b e r  -  A p r i l ) ,  and th e  a a i d , a  s h o r t  s e a s o n  l a s t i n g  
from  l a t e  March o r  e a r l y  A p r i l  to June  o r  J u l y . ( 4 l ) .  Not e v e ry  
f a r m e r  t a k e s  t h r e e  c ro p s  from  h i s  l a n d  e a ch  y e a r ,  and a g a in ,  
th e  s t a t i s t i c s  r e c o r d e d  by th e  U t t a r  P ra d e s h  d e p a r tm e n t  o f  
a g r i c u l t u r e  i l l u s t r a t e  t h a t  i n  B u la n d sh ah r  d i s t r i c t ,  th e  a r e a  
sown d u r in g  th e  r a b i  i s  g r e a t e s t .  The c ro p p ed  a r e a  d u r in g  th e  
k h a r i f  i s  s l i g h t l y  l e s s ,  b u t  i t  i s  e v i d e n t  from  P i g , 3 .9  t h a t  a 
v e r y  s m a l l  a r e a  i s  c ro p p e d  d u r in g  th e  summer s e a s o n .
W heat, b a r l e y ,  gram, l i n s e e d ,  r a p e ,  m u s ta rd  and p u l s e s  
a r e  t h e  m ain  r a b i  c r o p s ,  w h i le  m a iz e ,  r i c e  and  th e  m i l l e t s ,
■jowar and  b a j r a , a r e  grown i n  th e  k h a r i f .  C a tch  c ro p s  o f  m e lons ,  
t o b a c c o ,  c h i l l i e s ,  o n io n s  o r  p u l s e s  can be h a r v e s t e d  i n  th e  z a i d , 
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a n o th e r  im p o r ta n t  c a sh  c ro p  o f  th e  d i s t r i c t ,  b u t  i t s  a n n u a l  
l i f e  c y c le  does n o t  f i t  e a s i l y  i n t o  th e  k h a r i f - r a b i - s a id  
c ro p p in g  sy s te m . F o r  th e  p a s t  25 y e a r s  th e  p r o p o r t i o n s  o f  
l a n d  sown e a c h  s e a s o n  have rem ained  th e  same ( F ig .3 * 1 0 ) ,  b u t  
i n  a b s o l u t e  t e r m s ,  th e  a r e a s  u n d e r  e a ch  o f  th e  k h a r i f  and r a b i  
s e a s o n s  have i n c r e a s e d  by some 2 0 -3 0 ,0 0 0  h e c t a r e s .  T h is  r i s e  
how ever, has  n o t  been  p a r a l l e l e d  i n  th e  z a id  ( F i g . 3 . 1 l ) .  The 
s h o r t e r  m a t u r a t i o n  p e r i o d  o f  th e  new v a r i e t i e s ,  due l a r g e l y  to  
t h e i r  i n s e n s i t i v i t y  to  day l e n g t h  ( 4 2 ) ,  c o u ld  e n a b le  th e  f a rm e r  
to  h a r v e s t  an  e x t r a  c ro p  e i t h e r  a t  th e  b e g in n in g  o r  a t  th e  end
o f  th e  r a b i . Many o f  th e  r e c e n t  a g r i c u l t u r a l  p o l i c i e s  a r e
a t t e m p t i n g  to  i n c r e a s e  th e  p r o d u c t i v i t y  o f  th e  l a n d  by m u l t i p l e  
c ro p p in g  (43)» and a l t h o u g h  th e  p r o p o r t i o n  o f  th e  a r e a  which i s  
sown more th a n  once h as  r i s e n  o v e r  th e  p a s t  20 y e a r s  i n  a b s o lu t e  
te rm s  ( F i g . 3 * 5 ) ,  th e  a r e a  c ro p p ed  d u r in g  th e  z a i d  can c o n t r i b u t e  
l i t t l e  to  th e  i n c r e a s e  i n  th e  g r o s s  c ro p p ed  a r e a .
2. Changes i n  th e  r e l a t i v e  im p o r ta n c e  o f  c ro p s
grown i n  th e  B u la n d sh a h r  D i s t r i c t .
L i t t l e  m en t io n  has  been  made so f a r  a b o u t  th e  c ro p s  t h a t
a r e  grown i n  B u la n d s h a h r  d i s t r i c t .  Food c ro p s  have a lw ays been
o f  g r e a t  im p o r ta n c e  and th e  p r e s s u r e s  e x e r t e d  by an  e v e r  grow ing  
p o p u l a t i o n  have  f o r c e d  th o s e  r e s p o n s i b l e  f o r  a d m i n i s t e r i n g  
a g r i c u l t u r e  to  g iv e  m ost a t t e n t i o n  to f o o d  c r o p s .  F i g . 3*6 shows 
th e  a b s o l u t e  changes  i n  th e  a r e a l  c ro p p in g  p a t t e r n  o f  B u la n d sh ah r  
s in c e  1846, and so l i n k s  th e  p e r i o d  d i s c u s s e d  i n  s e c t i o n  3*3?2 & 3 *3 .3  
w i th  th e  p r e s e n t .
The p r o p o r t i o n  o f  th e  c u l t i v a t e d  a r e a  u n d e r  wheat has  a lw ays 
been  h ig h ,  b u t  f a r m e r s  a r e  c o n c e n t r a t i n g  on w heat a lo n g  w i th  o t h e r
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fo o d  c ro p s  and a r e  s t a r t i n g  to  grow more wTh e a t  now t h a t  i t  i s  
w orth  t h e i r  w h i le  to  do s o .  In  1965, th e  U n i te d  S t a t e s  changed 
i t s  a i d  p o l i c i e s  from lo n g  to s h o r t  term  a g re e m e n ts  (44)*
A m erica  began to  a l l o c a t e  food  i n  te rm s  o f  m on ths ,  n o t  y e a r s ,  
and t h i s  p o t e n t i a l  s h o r t a g e  d id  a g r e a t  d e a l  to  b o o s t  th e  p r i c e s  
o f  home wheat which had been  s e v e r e l y  d e p re s s e d  by th e  heavy 
g r a i n  im p o r t s .
W ith r e t u r n s  r i s i n g ,  i t  became more p r o f i t a b l e  f o r  th e  
f a r m e r  to  grow fo o d  c r o p s ,  p a r t i c u l a r l y  i f  th e  h ig h  y i e l d i n g  
v a r i e t i e s  were p l a n t e d .  I n d i a  la u n c h e d  a High Y ie ld in g  V a r i e t i e s  
Programme i n  e a r l y  1966 ( 4 5 ) ,  and th ro u g h  t h i s  scheme i t  became 
more p r o f i t a b l e  f o r  t h e  f a r m e r  to  c o n c e n t r a t e  on fo o d  c r o p s ,  and 
p a r t i c u l a r l y  t h o s e  s p e c i e s  f o r  which h y b r id  s e e d  had  been  
d e v e lo p e d .  S in c e  th e  i n t r o d u c t i o n  o f  g e n e t i c a l l y  im proved  
v a r i e t i e s ,  th e  r e l a t i v e  im p o r ta n c e  o f  i n d i v i d u a l  fo o d  c ro p s  
c o n t in u e s  to  change . I n f o r m a t io n  a b o u t  th e  p r e c i s e  d a t e s  o f  
a d o p t io n  o f  th e  h ig h  y i e l d i n g  v a r i e t i e s  i s  s c a r c e  . The D i s t r i c t  
S t u d y , i n  1971-72 showed t h a t  th e  m a j o r i t y  o f  t h e  f a r m e r s  began 
g row ing  h ig h  y i e l d i n g  v a r i e t i e s  o f  wheat i n  1968. U n f o r tu n a t e l y  
no s i m i l a r  d a t a  were c o l l e c t e d  f o r  th e  o t h e r  new and  im proved 
v a r i e t i e s  o f  s e e d ,  b u t  th e  D i s t r i c t  S tu d y  1971-72 does a g re e  w i th  
th e  r e s u l t s  o f  a  s tu d y  c a r r i e d  o u t  by Lockwood, M ukherjee  and 
Shand i n  M u z a f f a r n a g a r , 112 km. to  th e  n o r t h  o f  B u la n d sh a h r  ( 4 6 ) .
1. C e r t a i n  f a rm e r s  who c an  a f f o r d  to  p a y ,  o b t a i n  t h e i r  new est  
v a r i e t i e s  from b la c k  m arke t  s u p p l i e s  b e f o r e  th e  s e e d  i s  * 
o f f i c i a l l y  r e l e a s e d .  C o n s e q u e n t ly ,  t h e s e  c u l t i v a t o r s  a r e  
g u a rd ed  a b o u t  g i v i n g  t h e i r  d a te s  o f  a d o p t io n  o f  th e  h ig h  
y i e l d i n g  v a r i e t i e s  i n  o r d e r  to  p r o t e c t  th e m s e lv e s  and 
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F ig .3.14
. 106
D a ta  o f  p r e s e n t  a r e a s  u n d e r  th e  new h ig h  y i e l d i n g  
v a r i e t i e s  i n  B u la n d sh a h r  d i s t r i c t  a r e  a v a i l a b l e  i n  th e  Lead 
Bank S urvey  R e p o r t .  F i g , 3 .12 shows th e  a r e a s  sown w i th  the  
g e n e t i c a l l y  im proved  s p e c i e s  o f  w hea t,  m aize and r i c e  ( F i g .3 .1 2 )  
w i th  r e l a t i o n  to  th e  t o t a l  a r e a  sown to  th e s e  c ro p s  ( F i g . 3 . 1 2 a ) .
I t  i s  a p p a r e n t  t h a t  th e  h ig h  y i e l d i n g  v a r i e t i e s  o f  wheat a r e  
v e ry  p o p u l a r  i n  th e  d i s t r i c t ,  w h i le  th e  a r e a s  u n d e r  h y b r id  m aize and 
r i c e  a r e  i n s i g n i f i c a n t .  I t  m ust be m en tio n ed  t h a t  th e  so u rc e  o f  
th e s e  s t a t i s t i c s  i s  n o t  c l e a r ,  b u t  a s  th e y  a r e  th e  o n ly  d a ta  o f  
t h e i r  k in d  a v a i l a b l e ,  th e y  have been  u se d  w i th  due r e s e r v a t i o n .
O th e r  d a t a  o f  a  l e s s  d e t a i l e d  n a t u r e  r e l a t i n g  to  changes  i n  th e  
im p o r ta n c e  o f  s e l e c t e d  c ro p s  grown i n  B u la n d s h a h r  d i s t r i c t  have 
been  o b t a i n e d  from  th e  U .P .D e p a r tm e n t  o f  A g r i c u l t u r e ^ s t a t i s t i c a l  
p u b l i c a t i o n s .  These d a t a  do n o t ,  how ever, g iv e  d e t a i l s  o f  a r e a s  
u n d e r  p a r t i c u l a r  v a r i e t i e s ,  and f o r  t h i s  r e a s o n  e x t e n s i v e  f i e l d  
work was n e c e s s a r y  to  d e te rm in e  su ch  i n f o r m a t io n .
The R ab i  c r o p s .
W hea t .
F i g . 3*13 shows q u i t e  c l e a r l y  t h a t  wheat i s  th e  m ost im p o r ta n t  
c ro p  o f  th e  d i s t r i c t ,  and i t s  im p o r ta n c e  i n  b o th  a b s o lu t e  and 
r e l a t i v e  te rm s  seems to  be i n c r e a s i n g .  Wheat has  a lw ays been 
th e  m ain  r a b i  c ro p  i n  B u la n d s h a h r  and F i g . 3 .1 4  shows i t s  
dominance o v e r  b a r l e y  s i n c e  1883. As w heat f a r m in g  h a s  g a in e d  
momentum s i n c e  th e  mid 1960s, th e  a r e a l  c u rv e s  a r e  'm o v in g 1 a p a r t  
a nd , i n  s i m i l a r  f a s h i o n ,  th e  p r o d u c t i o n  f i g u r e s  o f  wheat ro se  
a f t e r  1966 when th e  a d v a n ta g e s  o f  th e  hew h ig h  y i e l d i n g  v a r i e t i e s  
f i r s t  became a p p a r e n t .  Brown (1 9 7 0 ) ,  d a t e s  th e  ' y i e l d  c a k e - o f f  
i n  w heat a t  1967, i n  I n d i a  ( 4 7 ) .  I f  th e  i n c r e a s e  i n  p r o d u c t io n
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shown on F i g . 3 .1 5  was due to  th e  h ig h  y i e l d i n g  v a r i e t i e s  o f  
w hea t,  i t  may i n d i c a t e  t h a t  i n n o v a t io n  had been e a r l i e r  i n  
B u la n d s h a h r  th a n  th e  a v e ra g e  f o r  th e  wheat g row ing  a r e a s  o f  
I n d i a .  The r i s e  be tw een  1967 and 1968 how ever, i s  a lm o s t  s i x  
t im e s  as  g r e a t  a s  i n  th e  p r e v io u s  y e a r ,  and i f  th e  h ig h  y i e l d i n g  
v a r i e t i e s  were once a g a in  th e  c a u s e ,  t h i s  p a r t i c u l a r  p e r i o d  
would c o in c id e  w i th  B row n 's  s u g g e s te d  t a k e - o f f  f o r  I n d i a .  The 
one downward f l u c t u a t i o n  i n  th e  p r o d u c t i o n  c u rv e  i n  1969 m igh t  
have  been  i n f l u e n c e d  by th e  low r a i n f a l l  i n  t h e  monsoon o f  1968.
I t  seems l i k e l y  t h a t  s u r f a c e  s o u r c e s  o f  i r r i g a t i o n  may have been  
s h o r t  o f  w a te r .  The i r r i g a t e d  a r e a  o f  wheat h as  r i s e n  to  m atch 
th e  p r o d u c t i o n  c u rv e ,  and d e s p i t e  th e  r e d u c e d  r a i n f a l l  o f  1968, 
th e  i r r i g a t e d  a r e a  had  i n c r e a s e d  by th e  f o l l o w i n g  r a b i  (F ig .3 * 1 6 )
The a v a i l a b i l i t y  o f  tu b e  ’w e l l  w a te r  which i s  n o t  d i r e c t l y  d e p e n d en t  
on. l o c a l  c l i m a t i c  c o n d i t i o n s  m ig h t  e x p l a i n  t h i s  ( F i g . 3 * 2 3 ) .
D e s p i t e  an i n c r e a s e  i n  th e  i r r i g a t e d  a r e a ,  th e  p r o d u c t i o n  
and y i e l d  o f  wheat f e l l  a f t e r  1968 ( F i g . 3 - 1 7 ) ,  p o s s i b l y  b ecause  
th e  i r r i g a t i o n  s o u r c e s  were u n a b le  to  p r o v id e  an  a d e q u a te  q u a n t i t y  
o f  w a te r  f o r  th e  a r e a  c o v e re d .  A f t e r  1968 th e  cu rv e  h a s  c o n t in u e d  
to  r i s e .  The y i e l d  f i g u r e s  f o r  wheat do n o t  r i s e  i n  a s i m i l a r  
f a s h i o n  to  th o s e  f o r  p r o d u c t i o n .  A peak  was r e a c h e d  a t  l‘3*25' 
q u i n t a l s  p e r  h e c t a r e  i n  1968, a f t e r  w hich y i e l d s  have  been  c o n s id e r a b l y  
lo w er  ( F i g . 3*17 )•  A f a l l  i n  th e  q u a n t i t y  o f  f e r t i l i z e r  u s e d  o v e r  
th e  d i s t r i c t  may e x p l a i n  p a r t  o f  th e  downward t r e n d  though  th e  
v a lu e  o f  c o r r e l a t i o n s  o f  f e r t i l i z e r  and y i e l d  s t a t i s t i c s  a v e ra g e d  
f o r  th e  d i s t r i c t  and b a sed  on d i f f e r e n t  sam ple c o n d i t i o n s  a r e  
e x t r e m e ly  l i m i t e d .
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The . i n c r e a s e  i n  wheat p r o d u c t io n  does n o t  seem to  r e s u l t  
from th e  g r e a t  i n c r e a s e  i n  y i e l d s  which s u p p o s e d ly  c h a r a c t e r i s e  
th e  new h ig h  y i e l d i n g  v a r i e t i e s  o f  w hea t.  Y ie ld s  have n o t  m arked ly  
i n c r e a s e d  s in c e  1966, b u t  th e  r a p i d l y  r i s i n g  p r o d u c t i o n  cu rve  m ust 
be th e  r e s u l t  o f  an i n c r e a s e  i n  th e  t o t a l  a r e a  u n d e r  wheat and a 
r i s e  i n  th e  p r o p o r t i o n  o f  th e  c ro p  which i s  i r r i g a t e d - ( F i g . 3 .1 8 ) .
T h is  i n c r e a s e  i n  th e  i r r i g a t e d  a r e a  a t  l e a s t  e n s u r e s  t h a t  t o t a l  
f a i l u r e  o f  th e  c ro p  does n o t  o c c u r .  I n  1971-72 th e  p r o p o r t i o n  
o f  th e  wheat c ro p  w hich was i r r i g a t e d  r e a c h e d  i t s  h i g h e s t  l e v e l ,  
and a p p e a re d  to  be e x p a n d in g  a t  th e  expense  o f  th e  o t h e r  main r a b i  
c ro p s  o f  b a r l e y  and gram ( F i g . 3 * 1 8 ) .  B e fo re  1965, th e  a r e a s  sown 
to  b a r l e y  and gram were much c l o s e r  to  wheat t h a n  th e y  a r e  a t  
p r e s e n t .  A f t e r  t h e  m id d le  1960s, th e  a r e a s  sown to  th e s e  now l e s s  
f i n a n c i a l l y  r e w a rd in g  c ro p s  f e l l , a n d  c o n t in u e d  to  f a l l  ( F i g . 3 * 1 8 ) .  
A l th o u g h  th e  f a l l  i s  n o t  as  g r e a t  a s  th e  a b s o l u t e  r i s e  i n  th e  
a r e a  u n d e r  w h ea t ,  F i g . 3 - 1 8  shows t h a t  wheat i s  e x p an d in g  to  c o v e r  
l a n d  p r e v i o u s l y  sown w i th  b a r l e y  and' gram. I n fo r m a l  d i s c u s s i o n s  - 
w i th  t h e  f a r m e r s  d u r in g  th e  f i e l d  work c o n f i rm e d  t h e s e  r e s u l t s .
The K h a r i f  c r o p s .
The m ain  k h a r i f  c ro p s  a r e  m a iz e ,  r i c e  and m i l l e t s ,  jow ar 
anc  ^ b a j r a . D a ta  have n o t  been  o b t a i n e d  f o r  jo  war and b a j r a , b u t  
te m p o ra l  changes  i n  th e  p a t t e r n s  o f  m aize and r i c e  w i l l  be d i s c u s s e d .
M a iz e .
The changes shown by m aize  a s  a k h a r i f  c ro p  s t r o n g l y  resem b le  
th e  p a t t e r n s  o f  wheat i n  th e  r a b i ,  though  i n  a b s o l u t e  term s m aize 
c o v e rs  a l e s s e r  a r e a  i n  th e  k h a r i f  th a n  does  wheat i n  th e  r a b i  
( F i g s . 3 .1 8  and 19)* The area, p l a n t e d  w i th  m aize  h a s  rem ained  
c o n s t a n t  s i n c e  th e  e a r l y  t w e n t i e t h  c e n tu r y  ( F i g . 3*20) b u t  has
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r i s e n  m arked ly  s i n c e  1965 w ith  one v e ry  s l i g h t  r e c e s s i o n  between 
1969 and 1970, b u t  t h i s  t r e n d  was s h a r p l y  r e v e r s e d  betw een 1970 
and 1971 ( F i g . 5 .2 0 ) .
Maize p r o d u c t i o n  h a s  i n c r e a s e d  s in c e  th e  mid 1960s due 
m a in ly  to  th e  i n c r e a s e  i n  th e  a r e a  u n d e r  th e  c ro p .  F i g . 3 .19  
shows, th e  r e l a t i o n s h i p  be tw een  th e  i r r i g a t i o n  c u iv e s  and th e  
a r e a  c u rv e s  which g r a d u a l l y  a p p e a r  to  be m erg in g ,  so i n d i c a t i n g  
th e  i n c r e a s e  i n  th e  a r e a  o f  m aize  which i s  b e in g  i r r i g a t e d .
About t w o - t h i r d s  o f  th e  e n t i r e  c rop  r e c e iv e d  i r r i g a t i o n  w a te r  
i n  1972 ( F i g . 3 . 1 9 ) .  Y ie ld s  o f  m aize have r i s e n  s in c e  th e  
b e g in n in g  o f  th e  1960s, b u t  i n  1971 th e y  were n o t  a s  h ig h  a s  i n  
p r e v io u s  y e a r s .  A c c o rd in g  to  d i s t r i c t  e x t e n s i o n  w o rk e rs ,  more 
i r r i g a t i o n  w a te r ,  f e r t i l i z e r  and p l a n t  p r o t e c t i o n  m easu res  have 
been r e s p o n s i b l e  f o r  th e  r a i s e d  y i e l d s .
One v a r i a b l e  which seems q u i t e  i n s i g n i f i c a n t  i n  th e  d i s t r i c t  
i s  im proved  m aize  s e e d .  F i g .3 - 1 2 b  shows t h a t  o u t  o f  a  t o t a l  o f  
112,716 h e c t a r e s  which were sown w i th  m aize i n  th e  k h a r i f  o f  1970, 
o n l y ’ 365 h e c t a r e s  were sown to  h y b r id  v a r i e t i e s .  L o ca l  m aize 
s t i l l  seems to  be f a r  more p o p u la r  i n  B u la n d s h a h r  d i s t r i c t ,  
p r o b a b ly  b e c au se  i t  h a s  been  l e s s  p u b l i c i s e d  th a n  th e  new w heat.  
The h ig h  y i e l d i n g  m aize s e e d s ,  u n l i k e  new wheat and new r i c e  
were n o t  d e v e lo p e d  a b ro a d  b u t  have been  p ro d u ce d  i n  I n d i a  w i th  
germ plasm  from Mexico and  C e n t r a l  Am erica  ( 4 8 ) .  The f i e l d  work 
i n  1972 showed t h a t  many f a rm e r s  had d i f f i c u l t y  d i s t i n g u i s h i n g  
l o c a l  from  im proved  i n d i g e n o u s - v a r i e t i e s  o f  w h ea t .  L i t t l e  
i n d i c a t i o n  i s  g iv e n  o f  th e  m ethods o f  d a t a  c o l l e c t i o n  u s e d  by 
th e  Lead Bank S u rv e y ,  b u t  t h e r e  c o u ld  have been  a c o n fu s io n  o f
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te rm s  ' o l d '  and 'h ew 1 m aize ,  as th e  number o f  a d o p te r s  o f  th e  
new m aize  s e e d  seems a b s u r d ly  low.
I f  g e n e t i c a l l y  im proved s e e d  has  n o t  been w id e ly  u se d ,
i t  i s  th o u g h t  t h a t  th e  changes a p p a re n t  i n  th e  d a t a  r e l a t i n g  
to  m aize must r e s u l t  from new a p p ro a c h e s  to  f a rm in g .
R i c e .-
The a r e a  sown to  r i c e  i n  B u la n d sh ah r  d i s t r i c t  has  a lw ays 
been  s m a l l  ( F i g . 3 . 2 0 ) ,  as  th e  c o s t  o f  i r r i g a t i n g  r i c e  d e t e r s  
m ost f a r m e r s  from grow ing  i t .  R ice  i n c r e a s e d  i n  a r e a  a f t e r  
1966, c o r r e s p o n d in g  w i th  th e  p e r io d  when h ig h  y i e l d i n g  v a r i e t i e s  
o f  r i c e  were b ro u g h t  i n t o  u se  i n  I n d i a  (49)* The Lead Bank Survey
R e p o r t  however c la im s  t h a t  i n  th e  k h a r i f  o f  1970, o n ly  218 o f  th e
9 ,6 7 0  h e c t a r e s  sown w i th  paddy were u n d e r  th e  new v a r i e t i e s  
( F ig .3 * 1 2 b ) .  From t h e s e  d a t a  i t  does seem u n l i k e l y  t h a t  the  
g e n e t i c a l l y  m o d if ie d  s e e d  has  been  r e s p o n s i b l e  f o r  an i n c r e a s e  
i n  p r o d u c t i o n .  I n p u t s  o f  w a te r  and f e r t i l i z e r  f o r  'new ' r i c e  
a r e  c o s t l y  and i n  r e l a t i v e l y  s h o r t  s u p p ly ,  and m ost f a rm e rs  
f i n d  m aize  th e  more p r o f i t a b l e  k h a r i f  c ro p .
S u g a r c a n e .
F i n a l l y  m en tio n  m ust be made o f  s u g a rc a n e  which does n o t  
f i t  i n t o  th e  r a b i / k h a r i f  c l a s s i f i c a t i o n  as  i t  i s  g e n e r a l l y  sown 
i n  J a n u a r y  and h a r v e s t e d  th e  f o l l o w in g  November. A l though  
s u g a rc a n e  i s  n o t  a  t y p i c a l  fo o d  c ro p ,  i t  i s  wTo r t h y  o f  m en tion  
a s  i t  i s  an im p o r ta n t  c a sh  c ro p  o f  B u la n d sh ah r  and second  o n ly  
to  w hea t .  The d i s t r i c t  i s  now th e  main s u g a r  p r o d u c e r  o f  th e  
doab d i s t r i c t s  i n  U t t a r  P ra d e s h .  The p r o d u c t io n  cu rv e  b e a r s
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l i t t l e  r e l a t i o n s h i p  to th e  y i e l d  o f  c a n e .  F o r  example th e  lov.1 
p r o d u c t i o n  f i g u r e s  o f  1964 and 1968 a r e  accom panied  by h ig h  
y i e l d s  . A c c o rd in g  to  th e  D i s t r i c t  A g r i c u l t u r a l  O f f i c e r ,  
y i e l d s  v a r y  w i th  th e  a v a i l a b i l i t y  o f  i r r i g a t i o n  w a te r ,  and t h i s  
has  r e s u l t e d  i n  a  v e ry  e r r a t i c  y i e l d  cu rve  ( F i g . 3 - 2 2 ) .
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3 . Changes i n  i r r i g a t i o n  p a t t e r n s  w i t h in  th e  d i s t r i c t .
B u la n d sh a h r j  M eeru t ,  A l i g a r h  and M u z a f fa rn a g a r  have th e  
b e s t  i r r i g a t i o n  f a c i l i t i e s  o f  th e  54 d i s t r i c t s  i n  th e  s t a t e  ( 4 9 ) .  
Over 70 p e r  c e n t  o f  th e  n e t  sown a r e a  i s  i r r i g a t e d  and th e  a r e a  
which i s  w a te re d  more th a n  once i s  a l s o  i n c r e a s i n g  ( 5 0 ) .  The 
main s o u rc e  o f  w a te r  i n  th e  d i s t r i c t  i s  now from tu b e  w e l l s  
which o v e r to o k  c a n a l s  be tw een 1967 and 1968 i n  te rm s  o f  th e  
a r e a  w hich th e y  i r r i g a t e d  r e s p e c t i v e l y  ( F i g . 3 . 2 3 ) .  U n t i l  1967*
1
c a n a l s  had been th e  main s o u rc e  o f  i r r i g a t i o n ,  w i th  w e l l s ,  pukka 
and k a t c h a , s e c o n d  on th e  l i s t .  Crops w hich r e q u i r e  a  c o n s id e r a b l e  
q u a n t i t y  o f  w a te r  c o u ld  n o t  be grown s u c c e s s f u l l y  a t  any d i s t a n c e  
from th e  c a n a ls , ,  and i n  a d d i t i o n  to  th e  i n i t i a t i o n  o f  m a jo r  
schemes f o r  i r r i g a t i o n ,  th e  I n d i a n  governm ent i s  e n c o u ra g in g  
f a r m e r s  to  d e v e lo p  p r i v a t e  tu b e  w e l l s  and to  u s e  pumping s e t s .  
These m ino r  i r r i g a t i o n  s o u rc e s  a r e  a b le  to s u p p ly  th e  f a r m e r s '  
im m edia te  needs  f o r  w a te r ,  w h i le  th e  m a jo r  schemes w i l l  be o f  
v a lu e  to  th e  c u l t i v a t o r  i n  th e  lo n g  term  o n ly .
F a rm ers  who have a d e q u a te  l a n d  can o b t a i n  lo a n s  o f  money
and equ ipm ent from  c o - o p e r a t i v e  banks f o r  th e  c o n s t r u c t i o n  o f
p r i v a t e  tu b e  w e l l s  ( 5 1 ) •  I n  r u r a l  a r e a s  w hich a r e  e l e c t r i f i e d ,  
and  away from  c a n a l s ,  tu b e  w e l l s  have been  r e s p o n s i b l e  f o r  th e
v a s t  i n c r e a s e  i n  th e  i r r i g a t e d  a r e a .  The jump i n  th e  a r e a
w a te re d  by tu b e  w e l l s  be tw een 1965 and 1966 to o k  p l a c e  a t  th e  
tim e  when th e  new h ig h  y i e l d i n g  v a r i e t i e s ,  p a r t i c u l a r l y  w hea t,  
were coming i n t o  u s e .  A l th o u g h  t h e r e  i s  l i t t l e  i n f o r m a t io n  
c o n c e r n in g  th e  a r e a  sown w i th  th e  new s e e d  a t  t h a t  t im e ,  i t  
does seem l i k e l y  t h a t  t h i s  v a s t  i n c r e a s e  i n  th e '  i r r i g a t e d  a r e a
1. Pukka -  C om plete , o f  good m a t e r i a l ,  p e rm a n en t .
122
r e f l e c t s  a  demand f o r  l a r g e r  q u a n t i t i e s  o f  i r r i g a t i o n  w a te r  by 
f a r m e r s ,  and so p o s s i b l y  i n d i c a t e s  th e  a d o p t io n  o f  new fa rm in g  
t e c h n i q u e s .  The a d v e n t  o f  th e  tu b e  w e l l  has  been p a r a l l e l e d  
by a d e c l i n e  i n  th e  r e l a t i v e  im p o r ta n c e  o f  c a n a l s ,  and even  a 
d e c r e a s e  i n  t h e i r  u s e  i n  a b s o lu t e  te rm s  i s  e v i d e n t  from F i g . 3 .2 3 .
One o f  th e  main aim s o f  a g r i c u l t u r a l  r e s e a r c h  i s  to  d i s c o v e r  
t e c h n iq u e s  o f  f a rm in g  which f r e e  th e  c u l t i v a t o r  from th e  ’ t i e s '  
o f  an  u n p r e d i c t a b l e  c l i m a t e .  S e c u r in g  r e s e r v e s  o f  a d e q u a te  
i r r i g a t i o n  w a te r  to  a v e r t  th e  e f f e c t s  o f  p o s s i b l e  monsoon 
f a i l u r e ,  i s  t h e r e f o r e  e s s e n t i a l .  ,The curves  showing th e  a r e a s  
i r r i g a t e d  by c a n a l  and open w e l l  f l u c t u a t e  i n  th e  d i r e c t i o n  
o p p o s i t e  to  th e  cu rve  o f  th e  t o t a l  i r r i g a t e d  a r e a  ( F i g . 3 * 7 ) .
T h is  i s  p r o b a b ly  b e c au se  i n  d r i e r  y e a r s  more w a te r  i s  u se d  f o r  
i r r i g a t i o n  w hereas  when th e  monsoon r a i n s  a r e  h eav y ,  l e s s  w a te r  
i s  e x t r a c t e d  from  t h e s e  s o u r c e s .  T h is  a g r e e s  w i th  work c a r r i e d  
o u t  by R a h e ja  ( 1 9 6 7 ) ( 5 2 ) .  Tube w e l l s  were i n  t h e i r  i n f a n c y  
d u r in g  th e  u n fa v o u ra b le '  s e a s o n  o f  1965, b u t  th e  upward t r e n d  o f  
th e  a r e a  s e rv e d  by tu b e  w e l l s  d u r in g  th e  1968 d ro u g h t  i s  i m p r e s s i v e .
I f  th e  m a jo r  s o u rc e s  o f  i r r i g a t i o n  became b o th  a d e q u a te  f o r  
th e  n e e d s  o f  t h e  c ro p s  and in d e p e n d e n t  o f  th e  l o c a l  c l i m a t e ,  t h i s  
would g iv e  th e  f a r m e r s  f a r  g r e a t e r  scope to  m a n ip u la te  th e  
a g r i c u l t u r a l  e c o sy s te m . I f  i r r i g a t i o n  f a c i l i t i e s  c o n t in u e  to  
i n c r e a s e  a s  t h e y  have been  d o in g ,  such  a s i t u a t i o n  c o u ld  be 
w i t h i n  s i g h t .  A t p r e s e n t  how ever, th e  e l e c t r i c i t y  r e q u i r e m e n ts  
o f  t h e  tube  w e l l s  a r e  n o t  a d e q u a te ly  m et. On a v e r a g e ,  th e  months 
o f  June  to  Sep tem ber  r e u e i v e  a c o n s t a n t  e l e c t r i c i t y  s u p p ly .  From 






























a day , and from  A p r i l  to  J u n e ,  from f o u r  to  e i g h t  h o u rs  a  day (53)*  
E l e c t r i c i t y  s h o r t a g e s  mean t h a t  th e  e f f e c t i v e n e s s  o f  th e  p r e s e n t  
i r r i g a t i o n  f a c i l i t i e s  i s  much im p a ire d  by th e  in a d e q u a c y  o f  th e  
power s u p p ly .
I r r i g a t i o n  w a te r ,  how ever, has  been a m ixed b l e s s i n g  i n  
B u la n d s h a h r  d i s t r i c t  and i n  th e  d o a b . W ithou t  w a te r ,  a g r i c u l t u r e  
c o u ld  n e v e r  have  p r o g r e s s e d  i n  w e s te r n  U t t a r  P ra d e s h  to  th e  
e x t e n t  i t  h a s  done . As th e  i r r i g a t e d  a r e a  h a s  i n c r e a s e d ,  
how ever, c a p i l l a r y  a c t i o n  has  b ro u g h t  to  th e  s u r f a c e  th e  s o lu b l e  
and p a r t l y  s o l u b l e  s a l i n e  and a l k a l i n e  compounds i n  th e  s o i l .
These e x c e s s  s o l u b l e  s a l t s  a r e  f o r  th e  m ost p a r t  t h e  c a t i o n s  o f  
sodium , c a lc iu m  and magnesium and th e  a n io n s  c h l o r i d e ,  s u l p h a t e ,  
b i c a r b o n a t e  and to  a  m ino r  e x t e n t  c a rb o n a te  (54)*  A c c o rd in g  to 
th e  s o i l  c o n s e r v a t i o n  o f f i c e r  o f  B u la n d s h a h r ,  C .S .S harm a , th e  
s o i l s  o f  th e  d i s t r i c t  te n d  to  be more a l k a l i n e  th a n  s a l i n e  and 
th e  rem ova l o f  t h e  s o d ic  io n  i s  one o f  t h e  g r e a t e s t  p rob lem s i n  
th e  a f f e c t e d  a r e a s  ( F i g . 3 . 2 4 ) .  The grow ing  volume o f  i r r i g a t i o n  
w a te r  h a s  i n c r e a s e d  s u r f a c e  ru n  o f f  and w i th  more m o is tu re  i n  
th e  s u r f a c e  s o i l  th e  upward movement o f  d i s s o l v e d  s a l t s  by 
c a p i l l a r y  a c t i o n  has  been  i n t e n s i f i e d ,  and th e  q u a n t i t y  o f  s a l i n e  
and a l k a l i n e  e f f l o r e s c e n c e  has  i n c r e a s e d  p r o p o r t i o n a t e l y .  Under 
such  c o n d i t i o n s  th e  s o i l  s u r f a c e  f r e q u e n t l y  becomes h a rd  when 
d ry  and l o s e s  any d i s t i n c t  s t r u c t u r a l  p r o f i l e  o t h e r  th a n  a 
p u d d le d  s u r f a c e  t h a t  s h r i n k s  and c r a c k s  on d r y in g  ( 5 5 ) .  
C o n c e n t r a t i o n  o f  s a l t s  i n  th e  r o o t  zone can  have an  a d v e rs e  e f f e c t  
on p l a n t  g ro w th ,  p a r t i c u l a r l y  a t  the  g e r m in a t io n  s t a g e  ( 5 6 ) .
I n  t h e  e a r l y  p a r t -  o f  th e  t w e n t i e t h  c e n t u r y ,  th e  w a t e r - t a b l e
125






l e v e l  was a s  l i t t l e  as  two m e tre s  below th e  s u r f a c e  ( 5 7 ) .  I t
has  f a l l e n  s in c e  t h e n ,  and F i g , 5 .2 5  com piled  from  d a t a  c o l l e c t e d
by th e  D i s t r i c t  S tu d y  shows th e  w a t e r - t a b l e  l e v e l  i n  B u lan d sh ah r
d i s t r i c t  i n  1972. The problem  began s h o r t l y  a f t e r  1855 when th e
w a te r  was f i r s t  t a k e n  from th e  c a n a l s .  I n  th e  S e t t l e m e n t  R e p o r t
o f  1865, C u r r i e ,  th e  s e t t l e m e n t  o f f i c e r ,  com p la ined  a b o u t  the
l o s s  i n  revenue  from th e  K a l i  Nadi low lands  (58) where th e  w a te r -
t a b l e  had  r i s e n  so much t h a t  f a rm la n d  was p u t  o u t  o f  p r o d u c t io n .
F o l lo w in g  th e  c o m p la in t s  from th e  s e t t l e m e n t  o f f i c e r ,  th e  c a n a l
d e p a r tm e n t  was f o r c e d  i n t o  c l e a r i n g  and i n c r e a s i n g  th e  c a p a c i t y
o f  many o f  th e  d i s t r i c t ' s  s t r e a m s .  The h ig h  w a t e r - t a b l e s  may
a l s o  have been  th e  r e s u l t  o f  s e v e r a l  'w e t '  y e a r s .  The p a n ic
a b a te d  when th e  l e v e l  o f  th e  w a t e r - t a b l e  f e l l .  F i g . 3 .2 5  shows
th e  p r e s e n t  l e v e l  o f  g round w a te r  i n  th e  d i s t r i c t ,  and i n d i c a t e s
t h a t  th e  c a n a l  i r r i g a t e d  t r a c t s  i n  th e  w est  o f  th e  d i s t r i c t  have
v e ry  much h i g h e r  ground  w a te r  l e v e l s  th a n  th e  a r e a s  to  th e  e a s t
o f  th e  K a l i  N ad i .  I n j u d i c i o u s  u s e  o f  c a n a l  w a t e r ,  and  in a d e q u a te
d r a i n a g e , have l e d  to. t h i s  s i t u a t i o n  and have a g g r a v a te d  th e
1
n a t u r a l l y  o c c u r in g  1 r e h 1 d e p o s i t s .  The r e g u l a t i o n  o f  th e  s u r f a c e  
and* s u b - s u r f a c e  w a te r  r e s o u r c e s  i s  e x t r e m e ly  im p o r ta n t  i n  th e  
lo n g  term  a g r i c u l t u r a l  deve lopm ent o f  th e  d i s t r i c t ,  a l th o u g h  th o se  
who have r e s p o n s i b i l i t y  f o r  th e  d i r e c t i o n  o f  su c h  deve lopm ent a r e  
more u s u a l l y  i n t e r e s t e d  to  im plem ent schemes which promote s h o r t  
term  c h a n g e s .  The u n d e s i r a b l e  i n h e r i t a n c e  from  th e  c a n a l  e r a ,  
o f  much l a n d  s t e r i l i z e d  by w a te r - lo g g in g  and  r e l a t e d  r e h  
c o n d i t i o n s ,  em phas izes  th e  d i f f i c u l t i e s  which a t t e n d  u n - r e g u l a t e d  
w a te r  r e so u rc e -  dev e lo p m en t.
1. Reh -  s a l i n e  e f f l o r e s c e n c e ,  c r y s t a l l i z e d  i n  t h e  d ry  s e a s o n  on 
th e  s u r f a c e  and i n  th e  u p p e r  h o r iz o n s  o f  s a l t - a f f e c t e d  s o i l s .
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P o s i t i v e  e f f o r t s  a r e  b e in g  made by th e  U t t a r  P ra d e sh  s o i l  
d e p a r tm e n t  to  r e c la im  la n d  which has  been p u t  o u t  o f  p r o d u c t io n  
by w a t e r - lo g g i n g .  These a r e a s  where r e h  d e p o s i t s  a r e  h e a v i e s t  
o c c u r  m ost f r e q u e n t l y  n e a r  th e  s tr e a m s  and c a n a l s  i n  B u la n d sh ah r  
d i s t r i c t  where th e  w a t e r - t a b l e  r i s e s .  P i g . 3 .2 4  shows th e  a f f e c t e d  
a r e a s  and th e  a r e a s  t h a t  have been r e c la im e d  i n  B u la n d sh a h r  
d i s t r i c t  b o th  b e f o r e  and a f t e r  1965-66. Government p l a n s  to 
i n c r e a s e  th e  a r e a  u n d e r  c u l t i v a t i o n  have been l a r g e l y  r e s p o n s i b l e  
f o r  th e  i n c r e a s e  i n  r e c e n t  l a n d  r e c l a m a t io n  schem es . A C e n t r a l  
S o i l  C o n s e r v a t io n  Board  has  been  i n  e x i s t e n c e  s in c e  1953 (59 )?  b u t  
p o s i t i v e  m easu res  to  c o n se rv e  and r e c l a im  la n d  were o n ly  made i n  
th e  e a r l y  y e a r s  o f  th e  t h i r d  f i v e  y e a r  p l a n  (1 961 -65 )  and have 
been  g iv e n  c o n s id e r a b l e  s u p p o r t  s in c e  th e  H igh Y ie ld in g  V a r i e t i e s  
Programme was i n t r o d u c e d  i n  1966.
The g r a d i e n t  o f  th e  la n d  i n  m ost p a r t s  o f  B u la n d sh a h r  
d i s t r i c t  i s  a lm o s t  n e g l i g i b l e  and th e  m ost common m ethods o f  
l a n d  r e c l a m a t i o n  such  a s  t e r r a c i n g  and th e  c o n s t r u c t i o n  o f  
e l a b o r a t e  d r a in a g e  c h a n n e ls  i s  o f  l i t t l e  v a l u e .  I n  th e  m a j o r i t y  
o f  c a s e s  th e  l a n d  i s  t r e a t e d  w i th  gypsum and s u lp h u r  ( 6 0 ) .  A 
h ig h  p r o p o r t i o n  o f  th e  r e h  d e p o s i t s  c o n s i s t  o f  s o d ic  compounds, 
o f t:en  sodium b i c a r b o n a t e ,  which g iv e  th e  s o i l  a n ' a l k a l i n e  
r e a c t i o n .  I n  a  f i n e  t e x t u r e d  s o i l  th e s e  compounds a r e  l a r g e l y  
r e s p o n s i b l e  f o r  th e  f o rm a t io n  o f  a c r u s t  on th e  s o i l  s u r f a c e  
which i n h i b i t s  d r a in a g e  and p l a n t  g row th . Sodium i s  a  l o o s e l y  
h e ld  m e t a l l i c  i o n  and i s  r e a d i l y  d i s p l a c e d  when gypsum (c a lc iu m  
s u l p h a t e )  s u lp h u r  and s u f f i c i e n t  w a te r  a r e  added  to  th e  s o i l .
The c a lc iu m  io n s  r e p l a c e  th e  a b s o rb e n t  sodium and t h i s  i s  t u r n  i s  
removed from th e  s o i l  i n  th e  p e r c o l a t i n g  w a te r s  a s  sodium s u l p h a t e ( 6 l ) .
128
P l a t e  10.
S o i l  p r o f i l e  show ing th e  a c c u m u la t io n  o f  s a l i n e  and 
a l k a l i n e  compounds i n  th e  s u r f a c e  l a y e r s  o f  th e  s o i l .
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
P l a t e  9*
Wheat f i e l d s  a f f e c t e d  by w a te r  lo g g in g  and d e p o s i t s  o f  r e h















The p u rp o se  o f  a d d in g  s u lp h u r  i s  to  p r o lo n g  th e  c a t i o n  
exchange  p r o c e s s  w hich  t a k e s  p l a c e  d u r in g  r e c l a m a t i o n .  While 
th e  s o d ic  i o n s  a r e  b e in g  l e a c h e d  from th e  s o i l ,  th e  s u lp h u r  i s  
r a p i d l y  o x i d i z e d  to  c a lc iu m  s u lp h a t e  by th e  d i s p l a c e d  c a l c i c  
io n s  and  w i th  th e  r e - f o r m a t i o n  o f  c a lc iu m  s u l p h a t e ,  f u r t h e r  
c a t i o n  exchange can  ta k e  p l a c e  and  more sodium  i n  th e  form o f  
sodium s u l p h a t e  can  be l e a c h e d  down to  t h e  lo w e r  l a y e r s  o f  th e  
s o i l  ( 6 2 ) .  T h is  r e a c t i o n  i s  shown i n  d iag ram  form  i n  P i g . 3 .2 6 .
The im provem ent b o th  i n  th e  p h y s i c a l  and c h e m ic a l  c o n d i t i o n s  o f  
th e  s o i l  may e v e n t u a l l y  b r i n g  th e  l a n d  i n t o  p r o f i t a b l e  p r o d u c t i o n ,  
b u t  th e  p r o c e s s  may t a k e  s e v e r a l  y e a r s  and  be o f  g r e a t  expense  a s  
p e r i o d i c  t r e a t m e n t s  w i th  gypsum and s u lp h u r  may be n e c e s s a r y  to  
e n s u re  t h a t  th e  l a n d  rem a in s  p r o d u c t i v e .
A c c o rd in g  to  th e  s o i l  c o n s e r v a t i o n  o f f i c e r  o f  B u la n d s h a h r ,
M r.C .S .S ha rm a , gypsum and s u lp h u r  a r e  th e  m ost commonly u se d
1
c h e m ic a ls  f o r  u s a r  l a n d  r e c l a m a t i o n ,  where o t h e r  m ethods such
a s  heavy  g re e n  m anur ing  have f a i l e d .  These c h e m ic a ls  a r e
u s u a l l y  a p p l i e d  d u r in g  a b r e a k  i n  th e  monsoon r a i n s .  Embankments
h a l f  a m e tre  i n  h e i g h t  and o f  e q u a l  w id th  a r e  b u i l t  i n  th e
p a t t e r n  o f  a  g r i d  a c r o s s  t h e  l a n d  to  be r e c l a i m e d .  The f i e l d s
a r e  f lo o d e d  and  a s  th e  w a te r  e v a p o r a te s  th e  l a n d  p r a c k s  to  d e p th s
2
o f t e n  below  th e  l e v e l  o f  th e  k a n k e r  pan and  th e  s o l u b l e  s a l t s ,  
many o f  which a r e  i n j u r i o u s  to  p l a n t  g ro w th ,  a r e  d e p o s i t e d  on th e  
s u r f a c e  a s  a  r e s u l t  o f  c a p i l l a r y  a c t i o n  ( 63 ) .  The s u r f a c e  o f  th e
1. U sa r  -  u n p r o d u c t iv e  s o i l  c o n t a i n i n g  s a l i n e  and  a l k a l i n e  
compounds s u f f i c i e n t  to  i n h i b i t  th e  g row th  o f  c ro p  p l a n t s .
2 . K anker -  C a lc a r e o u s  r u b b l e ,  fou n d  a b u n d a n t ly  i n  a l k a l i n e  
t r a c t s ;  u s e d  i n  ro a d  b u i l d i n g .
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s o i l  i s  th e n  t r e a t e d  w i th  th e  gypsum and s u lp h u r  and th e  monsoon 
r a i n  l e a c h e s  th e  s a l t s  down to  th e  l e v e l s  below th e  p l a n t  r o o t  
zo n e .  Any v e g e t a t i o n  t h a t  a p p e a r s  i s  p r o t e c t e d  from  g r a z i n g ,  
and i n  th e  se co n d  y e a r  o f  r e c l a m a t i o n ,  a c ro p  such  as  
C r o t a l a r i a  .juncea may be p l a n t e d  and th e n  p lo u g h ed  i n t o  th e  l a n d  
a t  th e  f lo w e r i n g  s t a g e ,  a  p r o c e s s  which h e lp s  to  i n c r e a s e  th e  
n i t r o g e n  c o n t e n t  o f  th e  s o i l  ( 6 4 ) .  W ith  s u c c e s s i v e  t r e a tm e n t s  
such  a s  t h i s ,  b a d ly  a f f e c t e d  u s a r  s o i l  can be r e c l a im e d ,  b u t ,  
once  s u i t a b l e  f o r  f a r m in g ,  i t s  c o n d i t i o n  has  to  be m a in ta in e d  
a s  a  r e v e r s a l  o f  th e  s i t u a t i o n  i s  h i g h ly  p r o b a b l e .
The work o f  th e  S t a t e  S o i l  C o n s e r v a t io n  D epa r tm en t  i s  
s e v e r e l y  l i m i t e d  b e c au se  o f  th e  expense  and p ro b lem s  o f  
o b t a i n i n g  th e  raw m a t e r i a l s  n e c e s s a r y  f o r  r e c l a m a t i o n  o f  l a n d  
a f f e c t e d  by w a t e r - l o g g i n g .  W hile  a  s low  b u t  c o n c e r t e d  e f f o r t  
i s  b e in g  made to b r i n g  s t e r i l e ,  w a te r - lo g g e d  l a n d  u n d e r  c u l t i v a t i o n ,  
th e  f e r t i l i t y  o f  farm  l a n d  i s  b e in g  m a in ta in e d  by th e  i n c r e a s e d  
u se  o f  c h e m ic a l  f e r t i l i z e r s .  The g row ing  i m p o r t a n c e 'o f  
f e r t i l i z e r s  i n  B u la n d s h a h r  d i s t r i c t  w i l l  be d i s c u s s e d  i n  th e  
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Source: Effective Demand for Ferti'izers in India, (unpub.) 
Ministry of Agriculture & IBRD -  1972.
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4• Changes i n 1 th e  p a t t e r n s  o f  f e r t i l i z e r  u se  i n
B u la n d s h a h r  D i s t r i c t .
D u r in g  th e  mid 1960s, I n d i a  r e c e iv e d  lo a n s  from th e  U n i te d
S t a t e s  to  f i n a n c e  im p o r t s  o f  f e r t i l i s e r  ( 6 5 ) .  A t th e  same t im e ,
A m erica  and th e  W orld Bank p u t  g r e a t  p r e s s u r e  on th e  governm ent
to  e n c o u ra g e  m u l t i  n a t i o n a l  c o r p o r a t i o n s  to  i n v e s t  i n  l o c a l
p r o d u c t i o n  c a p a c i t y  ( 6 6 ) .  I n  1965-66, t h e  p r e s s u r e  on f e r t i l i z e r
s o u r c e s  was o n ly  j u s t  b e g in n in g .  F e r t i l i s e r  becomes more e s s e n t i a l
as  th e  number o f  c ro p s  t a k e n  p e r  y e a r  i n c r e a s e s ,  and a c c o r d in g
to  Brown,
" . . .  . once i t  becomes p r o f i t a b l e ,  to u se  modern 
t e c h n o lo g y ,  i t  i s  o n ly  th e  a g r i - b u s i n e s s  f i r m s  
t h a t  can  s u p p l y ' t h e s e  demands e f f i c i e n t l y . "
( 5 7 ) .
F e r t i l i z e r s  c o n t a i n i n g  n i t r o g e n o u s ,  p h o s p h a t i c  and p o t a s s i c
compounds a r e  o f  th e  g r e a t e s t  b e n e f i t  to  th e  s o i l .  F i g . 3 .2 7
shows th e  consum ption  o f  t h e s e  i n  B u la n d s h a h r  d i s t r i c t  s in c e
1959-60 . The r i s e  a f t e r  1966-67 c o r r e s p o n d s  w i th  th e  p e r i o d
when th e  new wheat s e e d  became p o p u l a r .  The d e c l i n e  i n  th e
c u rv e s  o f  f e r t i l i s e r  d i s t r i b u t i o n  and co n su m p tio n  by 1971, by
a p p r o x im a te ly  t e n  p e r  c e n t  o f  th e  volume u s e d  th e  p r e v io u s  y e a r
>
i s  d i f f i c u l t  to  e x p l a i n .  F a rm ers  com pla in  o f  f e r t i l i z e r  
s h o r t a g e s ,  and th e  s u p p ly  p rob lem s e x p l a i n  to  some e x t e n t  th e  
r e d u c e d  co n su m p tio n .
D e s p i t e  t h i s  f a l l ,  th e  amount o f  s o d i c ,  p h o s p h a t i c  and 
p o t a s s i c  f e r t i l i s e r s  u s e d  was f a r  h i g h e r  i n  1971-72 th a n  i n  th e  
mid 1960s ,  and i s  c o n s i s t e n t  w i th  t h e  c h an g es  w hich s h o u ld  a
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accompany th e  a d o p t io n  o f  new h ig h  y i e l d i n g  v a r i e t i e s .  
U n f o r tu n a t e l y  no d a t a  a r e  a v a i l a b l e  to  s u g g e s t  which c ro p s  
r e c e i v e  f e r t i l i z e r , b u t  th e  change i n  p a t t e r n  o f  f e r t i l i z e r  u se  
c o in c i d e s  w i th  th e  y e a r s  o f  i n t r o d u c t i o n  o f  th e  new h ig h  y i e l d i n g  
v a r i e t i e s  c l o s e l y  enough to  s u g g e s t  t h a t  th e  f e r t i l i z e r  i s  
b e in g  u s e d  f o r  th e s e  new h y b r id  c r o p s .
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5• Changea i n  th e  p; t  t e r n s  o f  p e s t i c i d e  u se  i n
B u la n d sh a h r  D i s t r i c t .
D i s t r i c t  l e v e l  s t a t i s t i c s  f o r  p e s t i c i d e  u se  were n o t  a v a i l a b l e  
f o r  B u la n d s h a h r ,  b u t  d a t a  f o r  th e  whole o f  U t t a r  P ra d e sh  were 
a v a i l a b l e  ( F i g . 3 .2 8 ) .  A lth o u g h  i t  i s  n e v e r  a d v i s a b l e  to  e x t r a p o l a t e  
t r e n d s  i n  d a t a ,  i t  i s  none th e  l e s s  i n t e r e s t i n g  to  s e e  th e  marked 
r i s e  i n  th e  u se  o f  p e s t i c i d e  a f t e r  1966-67. The s o u rc e  m a t e r i a l  
n o t e s  t h a t  i n  1968, th e  consum ption  o f  p e s t i c i d e  was u n u s u a l ly  
heavy  owing to  e p id e m ic s  which a t t a c k e d  l a r g e  a r e a s  o f  c ro p s  ( 6 8 ) ,  
and t h i s  i s  r e f l e c t e d  i n  F i g . 3 -2 8 .  F o l lo w in g  th e  p e s t  a t t a c k s  o f  
1968, n e a r l y  a l l  ’new ’ s e e d  r e c e iv e d  by th e  f a r m e r  from governm ent 
o r g a n i s a t i o n s  i s  t r e a t e d  and hence  r e d u c e s  th e  q u a n t i t y  o f  p e s t i c i d e  
n e c e s s a r y .  F a rm ers  a r e  u rg e d  to  t r e a t  t h e i r  own s e e d  w i th  a  f o u r  
p e r  c e n t  s o l u t i o n  o f  A grosan  GN, a compound wTi t h  a m e rc u r ic  b a s e ,  
b u t  g r e a t  p r e c a u t i o n s  a r e  ta k e n  to  p o i n t  o u t  t h a t  t r e a t e d  s e e d  i s  
o n ly  to  be sown and n o t  to  be e a t e n .
There  a r e  no d a t a  f o r  p e s t i c i d e  u se  a v a i l a b l e  a t  d i s t r i c t  
l e v e l ,  so s t a t e  l e v e l  d a t a  m ust be u se d  a s  a  s u b s t i t u t e .  These 
show t h a t  p e s t i c i d e s  have come i n t o  u se  much more s in c e  th e  mid 
1960s ( F i g . 3 . 2 8 ) .  "With new s e e d s ,  e x t r a  p r e c a u t i o n s  a r e  n e c e s s a r y  
b e c au se  r e l a t i v e l y  l i t t l e  i s  known o f  the. s u s c e p t i b i l i t y  to  o l d  
and new p e s t s .  A s tu d y  o f  t h e  u se  o f  p e s t i c i d e s  i n  I n d i a n  
a g r i c u l t u r e  by th e  N a t io n a l  C o u n c i l  o f  A p p l i e d  Economic R e s e a rc h ,  
i n  1967, showed t h a t  f a r m e r s  were r e l u c t a n t  to  u se  p l a n t  p r o t e c t i o n  
m ethods .  T h e i r  m ain  r e a s o n s  were ig n o ra n c e  o f  th e  v a lu e  o f  
p e s t i c i d e s  and in a d e q u a te  r e s o u r c e s  ( 6 9 ) . I n  U t t a r  P r a d e s h ,
3 4 .0 0  p e r  c e n t  o f  th e  sam ple c la im e d  t h a t  th e  u se  o f  p l a n t  p r o t e c t i o n  
m easu res  was beyond t h e i r  means and t h a t  th e y  were u n a b le  to 
o b t a i n  t h e  n e c e s s a r y  c r e d i t  f a c i l i t i e s .  H o p e f u l ly ,  th e  s i t u a t i o n
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has  im proved  s in c e  1967, when th e  su rv e y  was c a r r i e d  o u t  and 
a s  B u la n d s h a h r  i s  an IAAP d i s t r i c t  and one o f  th e  fo re m o s t  i n  
th e  s t a t e  w i th  r e s p e c t  to  th e  a d o p t io n  o f  th e  new v a r i e t i e s ,  i t  
i s  l i k e l y  t h a t  p a t t e r n s  o f  p e s t i c i d e  consum ption  a r e  a t  a h i g h e r  
l e v e l  p e r  h e c t a r e  th a n  th o s e  r e f l e c t e d  i n  th e  s t a t e  l e v e l  
s t a t i s t i c s .  B o th  new and in d ig e n o u s  v a r i e t i e s  b e n e f i t  from th e  
u se  o f  p e s t i c i d e ,  a s i t u a t i o n  which c o n t r a s t s  w i th  t h a t  o f  
f e r t i l i z e r ,  where i t  i s  m a in ly  th e  new v a r i e t i e s  which b e n e f i t  
from  th e  u se  o f  c h e m ic a l  f e r t i l i z e r .  x
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3*4. C o n e I n s io n .
T h is  c h a p t e r  h a s  s e rv e d  two p u r p o s e s .  F i r s t ,  i t  i s  a
d e s c r i p t i o n  o f  B u la n d s h a h r  d i s t r i c t  a s  a whole and  so p u t s  the
Wheat S tu d y  a r e a  i n  i t s  c o n t e x t .  Second , i t  h a s  h i g h l i g h t e d
th e  im p o r ta n c e  o f  wheat to  th e  f a r m e r s  and so shows th e  r e l e v a n c e
o f  th e  Wheat S tu d y  to  th e  a r e a .  The p u b l i s h e d  s t a t i s t i c s  u se d
i n  t h i s  c h a p t e r  have shown t h a t  f a r m e r s  o f  th e  d i s t r i c t  a r e
a d o p t i n g  th e  new h ig h  y i e l d i n g  v a r i e t i e s  and some o f  t h e i r
r e l a t e d  i n p u t s ,  b u t  u n f o r t u n a t e l y ,  r e l a t i v e l y  l i t t l e  d e t a i l  i s
a v a i l a b l e  on t h e i r  i n n o v a t i o n  and d i f f u s i o n  p a t t e r n s  s in c e  th e
new s e e d  was i n t r o d u c e d  to  th e  d i s t r i c t .  I t  s h o u ld  be n o t e d  t h a t
th e  p a t t e r n s  o f  i n n o v a t io n  and d i f f u s i o n  a r e  n o t  s p a t i a l  p a t t e r n s ,
s i n c e  i t  was n o t  p o s s i b l e  to a r r a n g e  a s u f f i c i e n t l y  l a r g e  sample
1
to  c o v e r  t h i s  a s p e c t .
The n e x t  c h a p t e r  exam ines i n  some d e t a i l  t h e  p a t t e r n s  o f  
a d o p t io n  o f  th e  new v a r i e t i e s  w i t h in  th e  Wheat S tu d y  a r e a ,  i n  an 
a t t e m p t  to  d i s c o v e r  w hich  f a r m e r s  were th e  f i r s t  to  i n n o v a te  and 
what f a c t o r s  have  p e r s u a d e d  f a r m e r s  to  e x p e r im e n t  w i th  th e  new 
s e e d s .  The d i s c u s s i o n  r e l a t i n g  to  ’p a t t e r n s  o f  d i f f u s i o n '  d e a l s  
w i th  th e  e x t e n t  to  w hich f a r m e r s  i n  th e .  v a r i o u s  v i l l a g e s ,  c a s t e s  
and  farm  ty p e s  ( i . e .  i r r i g a t e d  o r  n o n - i r r i g a t e d ,  a c c o r d in g  to farm  
s i z e ,  and  th e  l e v e l  o f  e d u c a t io n  o f  th e  f a r m e r ) ,  have a d o p te d  
new s e e d s  and  f a r m in g  m ethods s in c e  1965-66 .
1. The main D i s t r i c t  S tu d y  was c o n c e rn e d  w i th  s p a t i a l  
c o n s i d e r a t i o n s ,  and  v i l l a g e s  i n  a l l  p a r t s  o f  th e  
d i s t r i c t  were e n u m era ted  i n  t h i s  c o n n e c t io n .
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CHAPTER 4 .
The r a t e s  o f  a d o p t io n  o f  h ig h  y i e l d i n g  v a r i e t i e s  o f  wheat
i n  th e  s tu d y  a r e a .
4 •1 •  I n n o v a t i o n  and d i f f u s i o n  m odels  and th e  r a t e  o f  a d o p t io n
o f  th e  h ig h  y i e l d i n g  v a r i e t i e s  o f  wheat i n  th e  s tu d y  a r e a .
The im p o r ta n c e  o f  wheat f a rm in g  i n  B u la n d s h a h r  d i s t r i c t  was
e s t a b l i s h e d  i n  C h a p te r  3» so we a r e  now i n  a p o s i t i o n  to  move on
to  t e s t  th e  f i r s t  c la im  o f  th e  n u l l  h y p o t h e s i s  ( C h a p te r  2 . p . 59 )
t h a t  ' t h e r e  have  been  no s i g n i f i c a n t  changes  i n  wheat f a rm in g
p a t t e r n s  i n  th e  s tu d y  a r e a  s in c e  th e  i n t r o d u c t i o n  o f  th e  new h ig h
y i e l d i n g  v a r i e t i e s ’ . The an sw ers  to  th e  q u e s t i o n n a i r e  f i r m l y
r e j e c t e d  t h i s  c l a i m ,a s  by r a b i  1971-72 , 97 p e r  c e n t  o f  th e
c u l t i v a t o r s  en u m era ted  f o r  th e  Wheat S tu d y  were sow ing  dw arf -wheat.
The 1972 D i s t r i c t  S tu d y  c o n f i rm e d  th e  h ig h  l e v e l  o f  a d o p t io n  o f  th e
new v a r i e t i e s . w h e n  95 p e r  c e n t  o f  th e  f a r m e r s  f o r  e n u m e ra t io n
s t a t e d  t h a t  th e y  were g row ing  t h e s e  v a r i e t i e s .  U n f o r t u n a t e l y ,
no com parab le  d a t a  were a v a i l a b l e  from governm ent s o u r c e s  f o r  th e
d i s t r i c t ,  a s  u n t i l  1970, when B u la n d s h a h r  became a member o f  th e
I n t e n s i v e  A g r i c u l t u r a l  A re a s  Programme, (lAAP), governm ent
s t a t i s t i c s  made no d i s t i n c t i o n  be tw een  th e  a r e a s  sown to  dw arf and
in d ig e n o u s  w heat v a r i e t i e s .
As t h e r e  h a s  been  a change from t r a d i t i o n a l  f a rm in g  p a t t e r n s
w i th  t h e  s p re a d  o f  th e  new v a r i e t i e s ,  th e  p u rp o se  o f  t h i s  c h a p te r
i s  to  examine i n  d e t a i l  p a t t e r n s  o f  a d o p t io n  o f  dw arf  wheat and 
to  see  how f a r  th e y  compare w i th  th e  r e s u l t s  o f  o t h e r  i n n o v a t io n  
and  d i f f u s i o n  s t u d i e s .  The p r o c e s s  o f  d i f f u s i o n  o f  i d e a s  and 
i n f o r m a t io n  t a k e s  p l a c e  i n  b o th  s p a t i a l  and t e m p o ra l  d im e n s io n s .
I n  o r d e r  to  examine s p a t i a l  p a t t e r n s  o f  d i f f u s i o n  th ro u g h o u t  th e  
d i s t r i c t ,  th e  Wheat S tu d y  a r e a  would have  to  be c o n s id e r a b l y
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THE RELATIONSHIP BETWEEN THE THEORETICAL 












DIAGRAM SHOWING THAT THE ADOPTION CURVE FOR ‘NEW* WHEAT IN THE SAMPLE AREA 












Source: Field work for the Wheat Study -M arch  1972.
Fig. 4 .2
142
l a r g e r  so t h a t  p a t t e r n s  c o u ld  he examined w ith  r e f e r e n c e  to 
t h e  p o s i t i o n  o f  B u la n d s h a h r ,  which i s  p r o b a b ly  th e  node from 
which a g r i c u l t u r a l  i n f o r m a t io n  i s  d i s s e m in a te d  th ro u g h o u t  th e  
d i s t r i c t .
t
A l l  s i x  s tu d y  v i l l a g e s  were w i t h in  16 km. o f  B u la n d sh a h r ,  
and so i t  seemed o f  g r e a t e r  v a lu e  to  examine p a t t e r n s  01 a d o p t io n  
o v e r  t im e .  Each c u l t i v a t o r  was a sk ed  to  r e c a l l  th e  y e a r  i n  which 
he s t a r t e d  to grow e i t h e r  th e  p u re  M exican s t r a i n s ,  o r  th e  Mexican 
I n d ia n  h y b r i d s ,  a s  b o th  o f  t h e s e  were c l a s s e d  a s  'new w hea t '  i n  
th e  Wheat S tu d y  (Appendix  2 . 1 . ) .  The r e s u l t s  o f  th e  s tu d y  were 
exam ined i n  th e  l i g h t  o f  d i f f u s i o n  m odels  u s e d  by R ogers  (1962)(1  ) ,  
M o r r i l l  (1 9 6 8 )(2 )>  H a g e r s t r a n d ,  (1968) ( 3 ) , H a g g e t t ,  1972) ( 4 ) and 
Brown ( 1 9 6 8 ) ( 5 ) .  R ogers  shows t h a t  t h e r e  a r e  f i v e  s t a g e s  i n  th e  
p r o c e s s  o f  a d o p t io n  o f  an  i n n o v a t io n .  These a r e  a w a re n e ss ,  
i n t e r e s t ,  e v a l u a t i o n ,  t r i a l  and a d o p t io n  ( 6 ) .  I t  i s  th e  p r o g r e s s iv e  
e le m en t  o f  th e  p o p u l a t i o n ,  u s u a l l y  a  sm a l l  m i n o r i t y  who e x p e r im e n ts  
w i th  th e  i n n o v a t i o n ,  and i f  i t  p ro v e s  a s u c c e s s ,  th e  s t e p  from th e  
a w a ren e ss  to  th e  t r i a l  and a d o p t io n  s t a g e s  t h a t  R oge rs  h as  n o t e d ,  
t a k e s  p l a c e  more r a p i d l y  among th e  m a j o r i t y  o f  th e  community.
The a d o p t io n  r a t e  th e n  d e c l i n e s  a s  th e  r e m a in in g  few l a g g a r d s  
p r o g r e s s  from  th e  e v a l u a t i o n  s t a g e  to  t r i a l ,  and  f i n a l l y  a d o p t io n  
o f  th e . ' . in n o v a t io n .  When th e  d i f f u s i o n  p r o c e s s  o f  an  i d e a  o r  o f  
any m a t e r i a l  i te m  i s  e x p r e s s e d  by a c c u m u la t in g  th e  p e r c e n ta g e  o f  
a d o p t e r s  o v e r  t im e ,  th e  r e s u l t  i s  an  'S '  sh ap ed  cu rv e  ( F i g . 4 . l ) .
The a d o p t io n  r a t e  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  i n  th e  
s tu d y  a r e a  was p l o t t e d  ( F i g , 4 * 2 ) ,  b u t  th e  c u m u la t iv e  f r e q u e n c y  
cu rve  d id  n o t  compare c l o s e l y  w i th  an  'S '  shaped  c u rv e .  The 
c u rv e  f o r  th e  s tu d y  a r e a  d id  g iv e  one th e  im p r e s s io n  t h a t  th e
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' t o e '  had been  l o s t  and t h a t  i t  seemed l i k e l y  t h a t  i n  th e  p e r io d  
b e f o r e  19o5» th e  r a t e  o f  a d o p t io n  m ig h t  have been  more g r a d u a l  
and i n  k e e p in g  w i th  th e  p e r i o d  o f  ' t r i a l '  o f  th e  i n n o v a t io n  by 
th e  p r o g r e s s i v e  m i n o r i t y  s u g g e s te d  by R ogers  ( 1 9 6 2 ) ( 7 ) .
I t  m ust be s t r e s s e d  t h a t  l a c k  o f  i n f o r m a t io n  p r i o r  to  
1965 i s  n o t  m e re ly  an o m is s io n  i n  th e  d a t a  c o l l e c t i o n  programme.
D a ta  on a d o p t io n  o f  th e  dw arf v a r i e t i e s  were n o t  c o l l e c t e d  e a r l i e r  
th a n  1965 b e c au se  i t  was i n  t h a t  y e a r  t h a t  th e  'new ' wheat was 
o f f i c i a l l y  r e l e a s e d  to  th e  c u l t i v a t o r s . The a b s e n c e  o f  an i n i t i a l  
p e r i o d  when th e  g r a d i e n t  o f  th e  cu rv e  was g e n t l e r  may be due to 
one o f  t h r e e  r e a s o n s .  F i r s t ,  d a t a  c o l l e c t e d  p r i o r  to  1965-66 may 
have added  th e  m is s in g  ' t o e ' ,  f o r  a l t h o u g h  th e  new v a r i e t i e s  had 
n o t  been  o f f i c i a l l y  r e l e a s e d ,  i t  i s  q u i t e  l i k e l y  t h a t  a s  a  r e s u l t  
o f  d i s t r i b u t i o n  th ro u g h  i r r e g u l a r  c h a n n e l s ,  th e  s e e d s  were b e in g  
sown by an e n t h u s i a s t i c  m i n o r i t y .  I f  t h i s  was th e  c a s e ,  a  s e c t i o n  
c o u ld  have  been  added  to  th e  cu rve  where th e  s lo p e  was g e n t l e r  
and t h i s  would have  g iv e n  i t  th e  main p r o p e r t i e s  o f  th e  i n n o v a t io n  
c u r v e ,  where an  i n i t i a l  p e r i o d  o f  g r a d u a l  a d o p t io n  wra s  f o l lo w e d  
by s t a g e s  o f  more r a p i d ,  and f i n a l l y  d e c l i n i n g  a d o p t i o n .  L i t t l e  
i n f o r m a t io n  c o u ld  be o b t a i n e d  from  th e  c u l t i v a t o r s  on th e  so u rc e  
o f  dw arf  wheat p r i o r  to  1965* Some who may have o b t a i n e d  se ed  on 
th e  b l a c k  m ark e t  were wary a b o u t  p r o v id i n g  th e  n e c e s s a r y  i n f o r m a t io n ,  
and so r a t h e r  th a n  c a u se  em barra ssm en t  and som etim es h o s t i l i t y  
w hich c o u ld  have a d v e r s e l y  a f f e c t e d  th e  s u r v e y ,  th e  s u b j e c t  was n o t  
p u r s u e d .
The seco n d  r e a s o n  f q r  th e  a bsence  o f  ad  'S '  shaped  cu rve  
a f t e r  1965-66 m ig h t  w e l l  have been t h a t  th e  i n f o r m a t io n  n e tw o rk
a b o u t  t h e  new v a r i e t i e s  had been  w id e sp re a d  and so had  l e d  to 
a h ig h  l e v e l  o f  demand f o r  th e  new s e e d s .  T h is  i s  n o t  im p ro b ab le  
a s  th e  c u l t i v a t o r s  i n  th e  a r e a  had  lo n g  s in c e  been  accus tom ed  to  
th e  p e r i o d i c  i n t r o d u c t i o n  o f  im proved in d ig e n o u s  v a r i e t i e s  and 
were a lw ays  r e a d y  to  t r y  a  'nejw v a r i e t y 1 a s  soon a s  i t  was r e l e a s e d  
T h is  m ig h t  e x p la i n  th e  a b sen c e  o f  a p e r i o d  o f  t r i a l  and e x p e r im e n t  
- a t i o n  by th e  m i n o r i t y .  From in fo r m a l  d i s c u s s i o n s  w i th  l o c a l  
o f f i c i a l s  a t  th e  d i s t r i c t  l e v e l ,  i t  was c l e a r  t h a t  one o f  the  
main c o n s t r a i n t s  on th e  a d o p t io n  r a t e  was th e  a v a i l a b i l i t y  o f  s e e d .  
A p p a r e n t ly ,  th e  c u l t i v a t o r s  had  a lw ays  been  p r e p a r e d  to  ex p e r im e n t  
w i th  th e  new v a r i e t i e s ,  and s u p p l i e s  o f  s e ed  had been  s h o r t . f r o m  
th e  t im e  o f  t h e i r  i n t r o d u c t i o n  i n  1965- T h is  h a s  p ro b a b ly  ca u se d  
a m o d i f i c a t i o n  o f  t h e  t h e o r e t i c a l  'S '  sh a p ed  c u rv e  o f  a d o p t io n  and 
r e s u l t e d  i n  t h e  cu rv e  c o n s t r u c t e d  f o r  th e  s tu d y  a r e a  ( F i g . 4 - 2 ) .
Even i f  th e  ' t o e '  o f  th e  cu rv e  was p r e s e n t ,  t h e  n e x t  q u e s t i o n  
i s ,  would th e  c u rv e  o f  i n n o v a t io n  a d o p t io n  i n  th e  s tu d 3r a r e a  be 
'S '  shaped?  A s u b j e c t i v e  d e f i n i t i o n  o f  an 'S '  shaped  c u rv e  i s  
t h a t  a t  th e  b e g in n in g  and end o f  a  s u c c e s s f u l  i n n o v a t io n  th e  
g r a d i e n t  o f  th e  c u rv e  i s  low , and be tw een  t h e s e  p e r i o d s  i s  a 
sp a c e  o f  t im e when a d o p t io n  o f  th e  i n n o v a t io n  i s  r e l a t i v e l y  r a p i d ,  
t h e r e b y  p ro d u c in g  a s t e e p  g r a d i e n t .  T h is  i s  n o t  s u f f i c i e n t l y  
p r e c i s e ,  and  i t  was f e l t  t h a t  one m ethod o f  d e c id i n g  w h e th e r  o r  
n o t  th e  i n n o v a t i o n  c u rv e  c o n s t r u c t e d  from  th e  Wheat S tu d y  d a t a  
was t r u l y  'S '  s h a p e d ,  was to  compare i t  w i th  th e  t h e o r e t i c a l  
i n n o v a t i o n  c u rv e .  T h i s  t h e o r e t i c a l  i n n o v a t i o n  cu rv e  i s  th e  p l o t  
o f  th e  c u m u la t iv e  f r e q u e n c y  c u rv e  o f  a  no rm a l  . d i s t r i b u t i o n  ( F i g , 4-1 
and so th e  e a s i e s t  m ethod o f  - d e c id in g  w h e th e r  o r  n o t  th e  a d o p t io n  
r a t e  c u rv e s  i n  th e  Wheat S tu d y  d a t a  compared w i th  th e  'S '  shaped  
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Source: Field work for the Wheat Study -  March 1972.
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1A 7
n o t  boon a c c u m u la te d ,  and to  se e  i f  th e y  compared s t a t i s t i c a l l y  
w i th  a  t h e o r e t i c a l  no rm al  f re q u e n c y  d i s t r i b u t i o n , i n  which th e  
mean and  s t a n d a r d  d e v i a t i o n  were th e  same a s  t h e  f re q u e n c y  
d i s t r i b u t i o n  c o n s t r u c t e d  from th e  s tu d y  d a t a .
One c o u ld  a rg u e  t h a t  t h i s  p a r t i c u l a r  m ethod o f  t e s t i n g  f o r
an 'S '  sh a p ed  i n n o v a t i o n  cupye i s  s u i t a b l e  o n ly  i f  t h e  cu rv e  i s
s y m m e tr ic a l  a s  i t  i s  i n  F i g . 4 . 1 . I f  how ever, th e  'S '  shape  i s
d i s t o r t e d ,  a s  i t  p r o b a b ly  w i l l  be i n  a ' r e a l  w o r ld '  s i t u a t i o n ,
and i f  th e  i n i t i a l  a d o p t io n  p e r i o d  h a s  been more r a p i d  than  th e
d e c l i n e ,  ( F i g . 4 . 3 a ) ,  th e n  a p o s i t i v e l y  skewed ne-s&al d i s t r i b u t i o n
w i l l  r e s u l t  when th e  cu rv e  i s  p l o t t e d  i n  i t s  n o n -c u m u la t iv e  form .
I f  th e  c o n v e rs e  i s  t r u e ,  and th e  i n i t i a l  p e r i o d  o f  a d o p t io n  i s
v e r y  g r a d u a l ,  th e  n o n -c u m u la t iv e  form o f  th e  i n n o v a t io n  cu rve
w i l l  be n e g a t i v e l y  skewed ( k i g .4 * 3 b ) .  I n  n e i t h e r  o f  t h e s e  two
c a s e s  would th e  'S '  shape  o f  t h e  i n n o v a t io n  c u rv e s  be s y m m e tr ic a l
and s o ,  on  b o th  o c c a s io n s  t h e i r  r e s p e c t i v e  n o n - c u m u la t iv e
f r e q u e n c y  d i s t r i b u t i o n s  would d i f f e r  s i g n i f i c a n t l y  from n o r m a l i t y .
T h roughou t  t h i s  c h a p t e r  w h erev er  such  c u rv e s  were o b s e rv e d  to  be
u n im o d a l ,  an  a t t e m p t  h a s  been made to  examine th e  skew o f  th e
cu rv e  i n  a  fo rm u la  com paring  th e  mean and th e  m edian  o f  th e  
-|
d i s t r i b u t i o n .
E v e ry  n o n - c u m u la t iv e  I n n o v a t io n  c u rv e  h a s  been  compared by
2
t h e  c h i  s q u a re  t e s t  w i th  th e  no rm al d i s t r i b u t i o n ,  to  c o n f i rm  
o b s e r v a t i o n s  t h a t  th e  m a j o r i t y  d i f f e r e d  from  i t .  I t  was o n ly
1. The t e s t  f o r  skew ness  was t a k e n  from B l a lo c k ,  ELM., 1960, 
S o c i a l  S t a t i s t i c s , Mew York, p . 74 .
2. The method o f  com paring  o b s e rv e d  and t h e o r e t i c a l  f r e q u e n c i e s  
was t a k e n  from  B l a lo c k ,  H.M., op .  c i t . p . 240.
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th o s e  c u rv e s  which d i f f e r e d  l e a s t ,  i n  th e  s t a t i s t i c a l  s e n s e ,  
from th e  no rm al d i s t r i b u t i o n  t h a t  were exam ined f o r  skew ness .
The t e s t  was o f  l i t t l e  v a lu e  i f  th e  cu rv e  was n o t  u n im o d a l .
The t e s t  i n v o l v i n g  th e  d i f f e r e n c e  betw een  th e  mean and  the  
m edian  was u s e d ,  a s  t h i s  in d e x  i s  d i r e c t l y  r e l a t e d  to  b o th  th e  
d e g re e  and d i s t r i b u t i o n  o f  skew ness ,  and so i t  shows how c lo s e  
t h e s e  un im oda l  c u rv e s  were to  t h e  no rm al d i s t r i b u t i o n .  By 
t e s t i n g  f o r  b o th  n o r m a l i t y  and skew ness i n  s e l e c t e d  un im odal 
c u r v e s ,  i t  was p o s s i b l e  to  e s t i m a t e  how c l o s e l y  th e  d a t a  fo l lo w e d  
th e  ' S ’ sh ap ed  i n n o v a t i o n  c u rv e ,  and to  e x p l a i n  p o s s i b l e  r e a s o n s  
f o r  m o d i f i c a t i o n s  o f  th e  t h e o r e t i c a l  m odel.
\
F ig .4 * 2 b  shows th e  f r e q u e n c y  d i s t r i b u t i o n  o f  a d o p te r s  o f  
new w heat i n  th e  s tu d y  a r e a  i n  i t s  n o n - c u m u la t iv e  fo rm , and when 
compared w i th  a  t h e o r e t i c a l  no rm a l  f r e q u e n c y  d i s t r i b u t i o n  w i th  
th e  same mean and s t a n d a r d  d e v i a t i o n ,  th e  c h i  s q u a re  t e s t  showed 
t h a t  t h e r e  was no s t a t i s t i c a l l y  s i g n i f i c a n t  r e l a t i o n s h i p  betw een 
th e  two d i s t r i b u t i o n s .  As th e  g r a d i e n t  i n  th e  c u m u la t iv e  
a d o p t i o n  r a t e  cu rv e  d i d  n o t  i n c r e a s e  a t  a  c o n s t a n t  r a t e ,  th e  
r e s u l t  was t h a t  th e  n o n - c u m u la t iv e  f r e q u e n c y  d i s t r i b u t i o n  was 
b i -m o d a l ,  so i n d i c a t i n g  i n c o n s i s t e n t  a d o p t io n  o f  th e  new wheat 
v a r i e t i e s  w i t h in  th e  s tu d y  a r e a .
H aving  exam ined th e  a d o p t io n  r a t e  c u rv e s  ( F i g . 4 . 2a and b) 
o f  new w heat i n  th e  s tu d y  a r e a ,  b o th  by s u b j e c t i v e  d i s c u s s i o n  
and  more p r e c i s e  s t a t i s t i c a l  m eans, i n c o n c l u s i v e  r e s u l t s  s u g g e s te d  
t h a t  more i n s i g h t  i n t o  th e  d a t a  m igh t  be gained_ i f  th e y  were 
exam ined at. a  d i f f e r e n t  s c a l e .  The i n c o n s i s t e n t  g r a d i e n t  o f  
F i g . 4 . 2a. p r i o r  to  1970 which r e s u l t e d  i n  th e  b i -m o d a l  n a tu r e
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n a t u r e  o f  F i g . 4 .2 b '. ,  l e d  one to  s u s p e c t  t h a t  t h e r e  were g roups  
o f  i n n o v a t o r s  w i t h in  th e  Wheat S tudy  a r e a  p e r fo rm in g  a t  d i f f e r e n t  
r a t e s , w h i c h  m eant t h a t  when d a t a  f o r  th e  s tu d y  a r e a  were t r e a t e d  
a s  a  w ho le ,  no c l e a r  i n n o v a t io n  p a t t e r n s  were a p p a r e n t  and th e  
r e s u l t s  were i n e x p l i c a b l e .
R e tu r n in g  to  th e  c a t e g o r i e s  o f  f a r m e r s  i n t r o d u c e d  i n  
C h a p te r  2, d a t a  were d i v id e d  a c c o r d in g  to th e  s t a t i s t i c a l l y  
' i n d e p e n d e n t 1 v a r i a b l e s  ( p .  66 ) w hich , i n  th e  f i e l d  had  seemed
c a p a b le  o f  i n f l u e n c i n g  d e c i s i o n s  made by th e  w heat f a r m e r s .
The a d o p t io n  r a t e  o f  dw arf  wheat by c u l t i v a t o r s  g ro u p ed  a c c o r d in g  
to  t h e i r  v i l l a g e ,  c a s t e ,  e d u c a t io n  l e v e l ,  farm  s i z e ,  y e a r  o f  
i n s t r u c t i o n  and m ain  s o u rc e s  o f  i r r i g a t i o n ,  were examined 
( C h a p te r  2. p . 71 ) ,  and  a t  th e s e  s c a l e s ,  a p p ro x im a t io n  to  th e
'S '  sh ap ed  c u rv e  o f  a d o p t io n  was much g r e a t e r  th a n  when the .  
e n t i r e  s tu d y  a r e a  was c o n s id e r e d  a s  a  whole u n i t .
A l th o u g h  a c c u m u la te d  a d o p t io n  r a t e  c u rv e s  d id  n o t  
a p p ro x im a te  more c l o s e l y  to  th e  t h e o r e t i c a l  i n n o v a t io n  cu rve  
th a n  d i d  th e  c u rv e  f o r  th e  e n t i r e  Wheat S tu d y  a r e a ,  none was 
fou n d  to  be t r u l y  'S '  shaped  when th e  n o n - c u m u la t iv e  f re q u e n c y  
d i s t r i b u t i o n  was compared w i th  th e  no rm al cu rv e  by th e  c h i  sq u a re  
t e s t .
By f i t t i n g  e m p i r i c a l  d a t a  to  th e  t h e o r e t i c a l  p a t t e r n s ,  
one hopes  to  be a b le  to  p r e d i c t  c o n d i t i o n s  w i t h i n  th e  s tu d y  a r e a ,  
i n  t h i s  c a s e ,  th e  n a t u r e  o f  th e  a d o p t io n  r a t e  c u rv e .  I t  was 
c l e a r  from l o o k in g  a t  th e  d a t a  t h a t  t h e r e  was no p r e c i s e  p a t t e r n  
i n  th e  fo rm s o f  any o f  th e  i n n o v a t io n  c u r v e s ,  b u t  an o r d e r i n g  o f
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th e  m a t e r i a l  was p r e s e n t .  F o r  i n s t a n c e ,  one c o u ld  say t h a t  
th e  h i g h e r  c a s t e s ,  th e  J a t s  and R a j p u t s ,  u s u a l l y  a d o p te d  th e
•i
new v a r i e t i e s  e a r l i e r  th a n  d id  th e  Muslims and  Cliamars, and the  
' l a r g e '  f a r m e r s  a d o p te d  th e  new v a r i e t i e s  e a r l i e r  th a n  ' s m a l l e r '  
f a r m e r s ;  th e  c a t e g o r i e s  o f ' l a r g e 1 and ' s m a l l '  w i l l  he d e f in e d  
i n  th e  d e t a i l e d  s e c t i o n  l a t e r  i n  th e  c h a p t e r . ( p p .  1 6 0 -1 6 3 ) .
The i r r e g u l a r  g r a d i e n t s  o f  some o f  th e  o v e r a l l  sample 
c u m u la t iv e  f r e q u e n c y  c u rv e s  and th e  a b sen c e  o f  th e  unimoda.1 
d i s t r i b u t i o n  i n  t h e i r  n o n -c u m u la t iv e  fo rm , s u g g e s t e d  t h a t  the  
d a t a  n ee d ed  to  be exam ined a t  an  even more d e t a i l e d  l e v e l  where 
c u l t i v a t o r s  were p a r t  o f  i d e n t i f i a b l e  s o c i a l  g ro u p s  w i th  s t r o n g  
i n t e r n a l  com m unica tion  f lo w s .  I n  o r d e r  to  examine th e  im p o r ta n c e  
o f  t h e s e  g r o u p s ,  th e  c u l t i v a t o r s  were s u b d iv id e d  y e t  a g a in  
a c c o r d in g  to  t h e i r  h a s t e  g ro u p s  w i t h in  th e  v i l l a g e s .  P e rh ap s  
th e  m ost i n f o r m a t i v e  m a t e r i a l  on p a t t e r n s  o f  i n n o v a t io n  w i t h in  
th e  s tudy~ ~area ' were d e r i v e d  from th e s e  g ro u p s  (p p .  1 7 7 -1 8 6 ) .
The p u rp o se  o f  t h i s  i n t r o d u c t o r y  s e c t i o n ,  h a s  been  to  p u t  
th e  c o n t e n t s  o f  t h i s  C h a p te r  i n  p e r s p e c t i v e  and  to  show the  
im p o r ta n c e  o f  s c a l e  i n  th e  s tu d y .  W ith t h i s  a w a re n e ss  o f  th e  
im p o r ta n c e  o f  s c a l e ,  th e  d a t a  w i l l  now be a n a ly s e d  a t  th e  s c a l e  
o f  s i x  s t a t i s t i c a l l y  ' i n d e p e n d e n t '  v a r i a b l e s  w hich seem l i k e l y
1. M uslims -  When a s k e d  i n  th e  q u e s t i o n n a i r e  s u rv e y ,  s e v e r a l  
f a r m e r s  r e f e r r e d  to  t h e i r  c a s t e  a s  M uslim. Even though  
Muslim i s  th e  name g iv e n  to  '"a’ f o l l o w e r  o f  I s l a m ,  and i s  
n o t  a  H indu c a s t e ,  a f t e r  lo n g  a s s o c i a t i o n ,  M uslims have 
come to  occupy  a p o s i t i o n  i n  th e  H indu c a s t e  h i e r a r c h y .  
D u r in g  th e  f i e l d  work I  found  t h a t  th e  word Muslim had  
b o th  a  s o c i a l  and a r e l i g i o u s  m ean ing , and  so i t  was 
i n c l u d e d  i n  th e  c a s t e  g ro u p in g s  o f  th e  Wheat S t u d y ,
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to  have  a d i r e c t  i n f l u e n c e  on d e c i s i o n s  o f  th e  f a r m e r  to  i n n o v a te .
The s i x  v a r i a b l e s  a r e : -
1. The y e a r  o f  i n s t r u c t i o n  i n  new m ethods o f  wheat f a rm in g .
2 . The e d u c a t io n  l e v e l  o f  th e  f a r m e r .
3 .  The s i z e  o f  th e  a r e a  fa rm ed .
4 . The number o f  i r r i g a t i o n  s o u r c e s  o f  th e  f a r m e r .
5 . The' v i l l a g e  i d e n t i t y  o f  th e  f a r m e r .
6 .  The c a s t e  o f  t h e  f a r m e r .
U n f o r t u n a t e l y ,  th e  c l o s e  l i n k a g e s  be tw een  t h e s e  v a r i a b l e s
(A ppendix  4 . )  make i t  im p o s s ib l e  to  c a l c u l a t e  t h e  p r e c i s e  e f f e c t
o f  th e  ’i n d e p e n d e n t ’ v a r i a b l e s  on th e  r a t e  o f  a d o p t i o n ,  which i s
th e  s t a t i s t i c a l l y  'd e p e n d e n t '  v a r i a b l e  i n  e a ch  c a s e .  I t  s h o u ld
be n o te d  t h a t  many o f  t h e  v a r i a b l e s  have  been  m easu red  a t  nom ina l
o r  o r d i n a l  l e v e l  o n ly ,  and a r e  t h e r e f o r e  n o t  s u i t a b l e  f o r
a n a l y s i s  by h ig h  powered s t a t i s t i c a l  t e c h n i q u e s .  N o n -p a ra m e tr ic
t e c h n i q u e s  have  been  u s e d  th ro u g h o u t  t h i s  c h a p t e r ,  and a l th o u g h
lo w e r  pow ered , t h e y  do i n d i c a t e  th e  p r e s e n c e  o r  a b sen c e  o f  a  s i g n i f i c a n t
r e l a t i o n s h i p  be tw een  e a c h  o f  th e  ' i n d e p e n d e n t s '  and  th e  'd e p e n d e n t '
v a r i a b l e .  The e f f e c t  o f  th e  s e l e c t e d  members o f  th e  group of
' i n d e p e n d e n t '  v a r i a b l e s ^ o n  th e  p a t t e r n s  o f  w hea t f a rm in g  w i l l
now be exam ined  i n  an  a t t e m p t  to  answ er  th e  q u e s t i o n  p o se d  th ro u g h
th e  n u l l  h y p o t h e s i s ,  t h a t  wheat f a rm in g  p a t t e r n s  w i t h in  th e  s tu d y
a r e a  have  n o t  a l t e r e d  s i g n i f i c a n t l y  s in c e  th e  new v a r i e t i e s
were i n t r o d u c e d .
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The r e l a t i o n s h i p  between th e  r- t e  o f  a d o p t io n  o f  dv;e r f
wheat i n  th e  s tu d y  a r e  a and s e l e c t e d  in d e p e n d e n t  v a r i a b l e s .
The f i r s t  v a r i a b l e  which seemed l i k e l y  to i n f l u e n c e  th e  
a d o p t io n  r a t e  o f  th e  new v a r i e t i e s  i n  th e  s tu d y  a r e a  a s  a  whole , 
was th e  y e a r  o f  i n s t r u c t i o n  i n  th e  new fa rm in g  te c h n o lo g y .
F a rm ers  who were t a u g h t  th e  b e n e f i t s  and m ethods o f  grow ing  
th e  new wheat v a r i e t i e s  soon  a f t e r  t h e i r  i n t r o d u c t i o n  to  I n d i a ,  
m ig h t  w e l l  have  been  th e  f i r s t  f a r m e r s  to  a d o p t  them. T h is  
argum ent was exam ined by a s k in g  f a r m e r s  i f ,  when and from whom 
th e y  had  r e c e i v e d  i n s t r u c t i o n  on th e  new m ethods o f  wheat f a rm in g  
Out o f  196 f a r m e r s  i n  th e  sam ple ,  o n ly  114, o r  n e a r l y  61 p e r  c e n t  
had  r e c e i v e d  any form o f  i n s t r u c t i o n .  F i g . 4*4. i l l u s t r a t e s  th e  
i n c r e a s e  i n  th e  p r o p o r t i o n  o f  f a r m e r s  who o b t a i n e d  i n f o r m a t io n  
from  any o f  th e  l i s t e d  s o u r c e s , (Appendix  2 . 1 ) .  The l a r g e s t  
number o f  f a r m e r s  r e c e i v e d  i n s t r u c t i o n  i n  new wheat f a rm in g  
t e c h n i q u e s  i n  th e  r a b i  s e a s o n  o f  1966-67 , and  th e  m ain  so u rc e  
o f  i n f o r m a t io n  was t h e  e x t e n s i o n  a g e n t ,  th e  v i l l a g e  l e v e l  w o rk e r .
F i g . 4 .5*  sum m arizes  th e  v a r i o u s  s o u r c e s  from  which th e  f a r m e r s
\
r e c e i v e d  i n s t r u c t i o n .
T ab le  show ing th e  p r o p o r t i o n  o f  f a r m e r s  who r e c e i v e d  i n s t r u c t i o n  
i n  new m ethods o f  wheat f a rm in g  from th e  main s o u r c e s  by r a b i
1 9 7 1 -7 2 .
S ou rce  P r o p o r t i o n  Number i n
i . The r e l a t i o n s h i p  between th e  y e a r  o f  i n s t r u c t i o n  i n  th e  
new fa rm in g  te c h n o lo g y  and th e  r a t e  o f  a d o p t io n  o f  th e
new w heat.
o f  f a rm e r s e ach  group
1. F r i e n d s 7*02 p e r  c e n t 8
2. B lo ck  o f f i c i a l s  o r  19*30 
th e  A g r i c u l t u r a l  
C o l l e g e .
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3- V i l l a g e  l e v e l  ' 73*65 84
114e x t e n s i o n  w o rk e rs .
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  March 1972.
Only 61 p e r  c e n t  o f  th e  f a r m e r s  r e c e iv e d  i n s t r u c t i o n  on the  
m ethods o f  wheat g row ing , and t h e r e  a p p e a r s  to  be no s i g n i f i c a n t  
r e l a t i o n s h i p  betw een th e  r a t e  o f  a d o p t io n  and th e  y e a r  i n  which 
- fa rm e rs  r e c e iv e d  i n s t r u c t i o n .
A p p .4 , p p . 480-490 c o n s i d e r s  th e  i n t e r - r e l a t i o n s h i p s  betw een 
th e  y e a r  o f  i n s t r u c t i o n  and o t h e r  ' i n d e p e n d e n t 1 v a r i a b l e s  on a 
more- d e t a i l e d  s c a l e  such  a s ,  th e  v i l l a g e  i d e n t i t y ,  c a s t e  and th e  
s i z e  o f  th e  a r e a  fa rm ed .  F i r s t ,  a t  v i l l a g e  s c a l e ,  a  f a r  g r e a t e r  
p r o p o r t i o n  o f  th e  f a rm e r s  i n  th e  t h r e e  v i l l a g e s  o f  A k h t i a r p u r ,  
Manakpur and C h i r c h i t a  had  been  i n s t r u c t e d  on th e  new fa rm in g  
t e c h n i q u e s ,  th a n  i n  th e  o t h e r  t h r e e  v i l l a g e s  (A ppend ix  P*489 )•
These t h r e e  v i l l a g e s  w i th  th e  b e t t e r  in fo rm e d  f a r m e r s  were m a in ly  
i r r i g a t e d  by tu b e  w e l l s .  A c c o rd in g  to  M r .B .B .L a l ,  th e  a c t i n g  
B lock  D evelopm ent O f f i c e r  (BDO.) i n  B u la n d s h a h r  i n  1972, t h e s e  
i r r i g a t i o n  f a c i l i t i e s  had been  i n t r o d u c e d  s i n c e  1965-66 to  
s u p e rc e d e  a  p r e v i o u s l y  d i s a d v a n ta g e o u s  s i t u a t i o n  w i th  r e s p e c t  to  
w a te r  r e s o u r c e s .  F a rm ers  w i th o u t  a c c e s s  to  th e  G-anga c a n a l  
s y s te m , and  w i th  no r e l i a b l e  i r r i g a t i o n  s o u rc e  a r e  b e in g  
e n c o u ra g e d  by e x t e n s i o n  w o rk e rs  to  d e v e lo p  t h e i r  own so u rc e  o f  
i r r i g a t i o n ,  a s  th e  h ig h  y i e l d i n g  v a r i e t i e s  c a n n o t  be grown s u c c e s s -  
*-f u l l y  where d ry  fa rm in g  i s  p r a c t i s e d .  The BDO. co n f i rm e d  t h a t  
e x t e n s i o n  work i s  b e in g  c o n c e n t r a t e d  i n  th e  n o n - c a n a l  i r r i g a t e d  
v i l l a g e s ,  a s  t h e s e  v i l l a g e s  have been  f a r  l e s s  p r i v i l e g e d  th a n  
c a n a l  v i l l a g e s  u n t i l  th e  r e c e n t  dev e lo p m en ts  i n  tube  w e l l  i r r i g a t i o n .
The t h r e e  tu b e  w e l l  v i l l a g e s  do show a  m arked i n c r e a s e  i n  
th e  number o f  a d o p te r s  o f  h ig h  y i e l d i n g  v a r i e t i e s  a f t e r  1966-67 , 
b u t  th e  p a t t e r n  does  n o t  d i f f e r  s i g n i f i c a n t l y  from th e  v i l l a g e s
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which have r e c e i v e d  l e s s  a t t e n t i o n  from th e  e x t e n s i o n  w o rk e rs ,  
a c c o r d in g  to  th e  K r u s k a l - W n l l i s  a n a l y s i s  o f  v a r i a n c e  t e s t .  In  
e v e ry  v i l l a g e  th e  f a r m e r s  were p r e p a r e d  to  e x p e r im e n t  w i th  th e  
new dw arf  v a r i e t i e s  b e f o r e  th e y  r e c e iv e d  any f o rm a l  i n s t r u c t i o n ,  
b u t  t h e r e  i s  no s t a t i s t i c a l  e v id e n c e  from th e  d a t a , t o  s u g g e s t  
t h a t  fo rm a l  i n s t r u c t i o n  had any s i g n i f i c a n t  e f f e c t  on th e  r a t e  
o f  a d o p t io n  o f  th e  new v a r i e t i e s  o f  w hea t.  W hether  o r  n o t  
i n s t r u c t i o n  a f f e c t e d  th e  t e c h n iq u e s  f a rm e r s  u s e d  f o r  t h e i r  new 
h ig h  y i e l d i n g  v a r i e t i e s ,  w i l l  be c o n s id e r e d  i n  C h p a te r  6. H aving  
exam ined  p a t t e r n s  o f  i n s t r u c t i o n  i n  new wheat f a rm in g  a t  th e  
v i l l a g e  l e v e l ,  th e  s eco n d  i n t e r - r e l a t i o n s h i p  to  be examined was 
be tw een  th e  y e a r  o f  i n s t r u c t i o n  i n  th e  new f a rm in g  t e c h n iq u e s  
and  c a s t e .
T ab le  to  show th e  p r o p o r t i o n  o f  th e  ma.jor c a s t e  g ro u p s  r e c e i v i n g











C a s te
g roup
Humber 
i n  e ach  
g r o u p .
4 6 .2 0 52.71 10 .00
66 .663 7 .5621 .20 7 5 .0 0I I 2 3 .17
9 0 .0 0I I I 2 3 .17 18.41 25 .00 25.00
I n a d e q u a te  sam ple s i z e .IV
Chi s q u a re  
v a l u e s . 29.62 6 .7
Double  u n d e r l i n e d  v a lu e s  s i g n i f i c a n t  a t  .1 p e r  c e n t  l e v e l .
Members o f  c a s t e  g r o u p s : -  I . J a t s ,  B r a h m in s ,R a jp u t s .  I I . G u j a r s  and
Lodhas. I I I .  M uslim s, M u s lim -R a jp u ts  and 
C ham ars . IV. O th e r  H indus and S h e p h e rd s .
S o u rc e :  F i e l d  work f o r  t h e  Wheat S tu d y  -  March 1972.
F i g . 4 . 6 .
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F i g . 4 . 6 .  shows t h a t  th e  l a r g e s t  p r o p o r t i o n  o f  f a r m e r s  i n s t r u c t e d  
from 1965-66 to  1967-68 were members o f  c a s t e  g roup  I ,  th e  J u t s ,  
Brahm ins and R a j p u t s .  Members o f  c a s t e  g roup  I I ,  th e  Lodhas and 
th e  G-ujars were n e x t  to  r e c e i v e  i n s t r u c t i o n ,  w h i le  th e  l a r g e s t  
p r o p o r t i o n  o f  f a r m e r s  i n s t r u c t e d  i n  new fa rm in g  t e c h n iq u e s  a s  
l a t e  a s  1970-71 , were members o f  c a s t e  g roup  I I I ,  th e  Chamars, 
Muslims and M u s l im - R a jp u ts . These o b s e r v a t i o n s  were co n fi rm ed  
by th e  c h i  s q u a re  t e s t  f o r  'K ' s a m p le s .  A com par ison  was made 
betw een  th e  number o f  f a r m e r s  who r e c e i v e d  i n s t r u c t i o n  i n  each  
y e a r ,  and  th e  r e s u l t i n g  c h i  s q u a re  v a lu e s  have been  i n c l u d e d  i n  
F i g . 4 . 6 .  U n f o r t u n a t e l y  th e  l e v e l  o f  m easurem ent o f  th e  d a ta  i s  
too  low f o r  t h i s  to  be t e s t e d  by n o n - p a r a m e t r i c  m u l t i v a r i a t e  
t e c h n i q u e s .  I t  would be i n t e r e s t i n g  to  t e s t  f o r  a  p a r t i a l  
c o r r e l a t i o n  be tw een  c a s t e  and a s i n g l e  in d e x  f o r  th e  r a t e  o f  
a d o p t i o n , t a k i n g  i n t o  a c c o u n t  th e  e f f e c t s  o f  th e  y e a r  o f  
i n s t r u c t i o n ,  a s  i t  would p r o v id e  an i n d i c a t i o n  o f  th e  s t r e n g t h  
o f  th e  i n d i r e c t  r e l a t i o n s h i p  betw een t h e s e  two v a r i a b l e s ,  b u t  
a d e q u a te  d a t a  were u n a v a i l a b l e .  I n  t h e i r  a b s e n c e , ’ how ever, 
t h e  c o n c lu s i o n  m ust m e re ly  be t h a t  t h e r e  i s  i n s u f f i c i e n t  e v id e n c e  
to  d e c id e  w h e th e r  o r  n o t  t h i s  ’ i n d e p e n d e n t 1 v a r i a b l e  h a s  any 
s i g n i f i c a n t  d i r e c t  e f f e c t  on th e  p a t t e r n s  o f  a d o p t io n  o f  th e  
h ig h  y i e l d i n g  v a r i e t i e s .  I n d i r e c t  e f f e c t  th ro u g h  ’ c a s t e ’ and 
’v i l l a g e  i d e n t i t y ’ , f o r  exam ple , c o u ld  w e l l  be o f  im p o r ta n c e  
i n  i n f l u e n c i n g  th e  r a t e  o f  a d o p t io n  o f  th e  new v a r i e t i e s .
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i i . The r e l a t i o n s h i p  betw een  e d u c a t io n  l e v e l s  o f  th e  f a n n e rs
and th e  r a l e  o f  a dop t i o n  ol.‘ th e  new h ig h  y i e l d i ng v a r i e t i e s
o f  w h e a t ,
A second  f a c t o r  which seemed l i k e l y  to i n f l u e n c e  th e  d e c i s i o n  
o f  th e  f a r m e r  to  i n n o v a te  would he h i s  e d u c a t io n  l e v e l .  P e rh ap s  
th e  b e t te ? ;  e d u c a te d  c u l t i v a t o r  would be more w i l l i n g 1 to  e x p e r im e n t  
w i th  new f a rm in g  t e c h n iq u e s  i n  an  a t t e m p t  to p r o g r e s s .  T h is  i d e a  
was exam ined  i n  th e  s tu d y  a r e a  where 79 o f  th e  196 sam ple f a r m e r s  
had  r e c e i v e d  so m e ‘form o f  e d u c a t io n .  Of t h e s e  o n ly  18 had 
p r o g r e s s e d  beyond p r im a ry  s c h o o l .  F i g . 4 . 7 .  shows th e  p r o p o r t i o n  o f  
a d o p te r s  o f  new w heat s in c e  1965. The a p p a r e n t  d i f f e r e n c e s  i n  th e  
r a t e s  o f  a d o p t io n  by e d u c a te d  and u n e d u c a te d  f a r m e r s  were c o n f i rm e d  
when th e y  were exam ined  by th e  c h i  s q u a re  t e s t ,  ( c h i  s q u a re  = 2 5 .7 1 ,  
s i g n i f i c a n t  a t  th e  .1 p e r  c e n t  l e v e l  o f  p r o b a b i l i t y ) .  The m a j o r i t y  
o f  f a r m e r s  who had  some form o f  e d u c a t io n  had  s t a r t e d  to  sow dw arf 
wheat by 1968. A f t e r  t h i s  th e  r a t e  o f  a d o p t io n  d e c r e a s e d .
T ab le  to  show th e  p r o p o r t i o n  o f  e d u c a te d  and u n e d u c a te d  f a r m e r s
sow ing  dw arf wheat each  y e a r .
Y ear P e r c e n ta g e  o f  dwarf w heat g r o w e r s .
E d u c a te d  U n e d u c a te d .
1965 1 .26  0 .8 7
1966 2 4 .05  11 .30
1967 4 5 .56  2 5 .2 2
1968 7 3 .1 4  3 6 .5 2
1969 8 6 .0 7  ■ 5 0 .43
1970 9 1 .1 3  6 7 .8 3
1971 98 .7 3  9 2 .1 7 .
1972 100.00  9 7 .3 9
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
F i g . 4 . 7 .
The a d o p t io n  r a t e  t o r  th e  e n t i r e  sample o f  e d u c a te d  f a r m e r s  
c o n t in u e d  to  i n c r e a s e  s t e a d i l y  u n t i l  th e  r a b i  o f  1 9 7 0 -7 1 -when i t  
s low ed  down. T h is  i n d i c a t e s  t h a t  th e  f a r m e r s  who r e c e iv e d  some 
e d u c a t io n  m ust have been  among th e  e a r l i e r  a d o p t e r s ,  b u t  a s  th e  
d i s c u s s i o n  i n  C h a p te r  2 . p .  72 p o i n t e d  o u t ,  e d u c a t io n  l e v e l  i s  n o t  
in d e p e n d e n t  o f  th e  i n f l u e n c e  o f  o t h e r  v a r i a b l e s ,  p re d o m in a n t ly  
C a s te ,  and farm  s i z e .  F i g . 4*8 shows th e  p r o p o r t i o n  o f  f a rm e r s  
i n  each  c a s t e  who r e c e i v e d  some fo rm a l  e d u c a t io n  and i t  i s  c l e a r  
t h a t  more o f  th e  ' h i g h e r 1 c a s t e  f a r m e r s  were e d u c a t e d .
T a b le  to show th e  p r o p o r t i o n  o f  e d u c a te d f a r m e r s  w i t h in  each
c a s t e  g ro u p .
C a s te Number i n P e r  c e n t
g r o u p . each  group
I . 76 6 3 .63
I I . ■ 48 2 3 .37
I I I . 65 11 .68
S o u r c e : F i e l d  work f o r  th e  Wheat S tudy -  M a r c h '1972.
F i g . 4 . 8 .
Only two o f  th e  18 f a r m e r s  who were e d u c a te d  above p r im a ry  
s c h o o l  l e v e l  were members o f  c a s t e  g roup  I I ,  and  t h e r e  were none 
i n  c a s t e  group  I I I .  16 o f  th e  more e d u c a te d  members o f  th e  sample 
were J a t s ,  B rahm ins and  R a j p u t s .  T h is  showed q u i t e  c l e a r l y  t h a t  
i t  was th e  h i g h e r  c a s t e  f a r m e r s  who were th e  b e t t e r  e d u c a te d  i n  
t h e  s tu d y  a r e a ,  and so any r e l a t i o n s h i p  be tw een  e d u c a t io n  l e v e l  
and th e  r a t e  o f  a d o p t io n  o f  th e  new v a r i e t i e s  c o u ld  be i n t e r p r e t e d  
p a r t l y  a s  an  i n d i r e c t  i n f l u e n c e  o f  c a s t e  a c t i n g  ' t h r o u g h '  th e  
v a r i a b l e  e d u c a t i o n . ’
Now t h a t  th e  p o s s i b l e  i n f l u e n c e  o f  c a s t e  on th e  r e l a t i o n s h i p  
be tw een  e d u c a t io n  and th e  r a t e  o f  a d o p t io n  o f  dwain wheat has  been 
exam ined , t h e  l i n k  be tw een  a n o th e r  s t a t i s t i c a l l y  ’ in d e p e n d e n t '  
v a r i a b l e ,  farm  s i z e ,  and  e d u c a t io n  w i l l  n e x t  be c o n s id e r e d .
Only 67 p e r  c e n t  o f  th e  f a r m e r s  who r e c e iv e d  any form  o f  
e d u c a t i o n ,  c u l t i v a t e d  a r e a s  above 32 b ig h a s , ( 2 « 5 9  h e c t a r e s ,  one 
o f  th e  d i v i s i o n s  on th e  m o d if ie d  lo g  s c a l e  u s e d  f o r  h o ld in g  s i z e ) * * 
C h a p te r  2 . p .  70 a l s o  shows th e  r e l a t i o n s h i p  betw eeji c a s t e  and farm  
s i z e .  I t  i s  th e  f a r m e r s  o f  th e  ' h i g h e r '  c a s t e s  who, on th e  w hole , 
have  th e  l a r g e r  f a rm s ,  and so i t . i c a n  be a rg u e d  t h a t  th e  c a s t e  o f  
a  f a r m e r  w i l l  a f f e c t  h i s  e d u c a t io n  d i r e c t l y ,  w h i le  th e  c o n v e rse  
o f  t h i s  i s  n o t  t r u e .  The e a r l y  a d o p t io n  r a t e  o f  th e  f a r m e r s  who 
have had  some e d u c a t io n  q u i t e  p r o b a b ly  r e f l e c t s  th e  e f f e c t  o f  
c a s t e .  I t  i s  much th e  same a s  s a y in g  t h a t  members o f  th e  h i g h e r  
c a s t e s  were t h e  e a r l i e r  a d o p te r s  o f  new w h ea t ,  and th e  c lo s e  
r e l a t i o n s h i p  be tw een  t h e s e  tiro in d e p e n d e n t  v a r i a b l e s ,  c a s t e  and 
e d u c a t io n  l e v e l ,  a l l o w  th e  a s su m p t io n  t h a t  c u l t i v a t o r s  who have 
had  some e d u c a t i o n ,  and  who a d o p te d  th e  new h ig h  y i e l d i n g  v a r i e t i e s  
soon a f t e r  1965-66 , a l s o  have th e  l a r g e r  fa rm s  and  a r e  o f  h i g h e r  
c a s t e .  Owing to  t h e i r  c o - l i n e a r i t y ( C h a p t e r  2 . p .  72 ) and th e
d i r e c t i o n  o f  t h e  r e l a t i o n s h i p  betw een th e  v a r i a b l e s  ( F ig .  2 .4  ) }
i t  does seem t h a t  any e x p l a n a t i o n  f o r  th e  v a r i a t i o n  i n  th e
a d o p t io n  r a t e  o f  th e  new wheat which i s  e x p la i n e d  by .c a s te ,  i s  
i n c r e a s e d  l i t t l e  when th e  r e l a t i o n s h i p s  be tw een  th e  o t h e r  in d ep e n d e n  
v a r i a b l e s  and  th e  r a t e  o f  a d o p t io n  a r e  ad d e d .  These r e l a t i o n s h i p s  
a r e  l a r g e l y  th e  i n d i r e c t  i n f l u e n c e  o f  c a s t e  on th e  d ep en d en t  
v a r i a b l e s .
T i  A pprox im ate  l o g  1 . 0 -  371 ( b ig h a s )  0 T1 -  0 . 2 (h ec ta re s " )
s c a l e  f o r  fa rm  3*2 -  10 .0  0 .3  -  0 .8
s i z e .  10.1 - 3 1 . 6  - 0 .9  -  2 .5
31 .7  -  100.0  2.6  -  8 . 1
101 .0  -  3 1 6 .0  .8 .2  -  25 .9







i i i . The re  l a t i o n s h t n  bot,- eon t he s i z e  oT th e  a r m  farmed -md 
th e  r e t e  01 ad o p t i o n  o f  th e  n e v h ig h  y i e l d in g '  v a r i e t i e s
o f  r h e n t .
The r e l a t i o n s h i p  betw een th e  s i z e  o f  th e  area, c u l t i v a t e d
and th e  y e a r  o f  i n s t r u c t i o n  v;as n e x t  to  he exam ined . F i g . 4 .9
shows th e  r a t e  o f  a d o p t io n  o f  th e  nev; dwai’f  v a r i e t i e s  by th e
f a rm e r s  who c u l t i v a t e d  a r e a s  o f  d i f f e r e n t  s i z e  i n  r a b i  1971-72.
The d i s t r i b u t i o n  o f  th e  farm  s i z e  o b s e r v a t i o n s  i s  h i g h ly  skewed,
w i th  many s m a l l  fa rm s  and few l a r g e .  A. l o g  t r a n s f o r m a t i o n  has
been  u s e d  to  a r r a n g e  s u i t a b l e  c a t e g o r i e s  so t h a t  th e  d i s t r i b u t i o n
i s  more 'n o rm a . l ' .  The form o f  e v e ry  cu rv e  i s  d i f f e r e n t  and a l th o u g h
th e  c h a r a c t e r i s t i c  'S '  shape  i s ,  to  some e x t e n t ,  i n  e v id e n c e ,  th e
p a t t e r n  o f  th e  a d o p t io n  r a t e  c u rv e s  te n d  to  v a r y  so much t h a t  t h e i r
p r e c i s e  form  c o u ld  n o t  be p r e d i c t e d  from any o f  th e  ’ in d e p e n d e n t '
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v a r i a b l e s  c o n s id e r e d  so f a r .  Some form  o f  o r d e r i n g  i s  a p p a r e n t  
and  F ig .4 * 9  shows t h a t  c u l t i v a t o r s  w i th  l a r g e r  h o l d in g s  d i d  t e n d  
to  a d o p t  new v a r i e t i e s  e a r l i e r  th a n  s m a l l e r  f a r m e r s .  The a p p a r e n t  
d i f f e r e n c e s  be tw een  t h e s e  c u rv e s  were c o n f i rm e d  by th e  Kolmogorov- 
S in im ov t e s t  w hich showed t h a t  each  d i f f e r e d  s i g n i f i c a n t l y  from 
th e  n e x t .
The a b se n c e  o f  th e  'S '  shaped  i n n o v a t i o n  c u rv e  i n  th e
r e l a t i o n s h i p  be tw een  fa rm  s i z e  and th e  r a t e  o f  a d o p t io n  i s  f u r t h e r
s u b s t a n t i a t e d  by th e  f r e q u e n c y  d iag ram s d e r i v e d  from  th e
c u m u la t iv e  a d o p t io n  c u rv e s  ( F i g . 4 .9)*  When t h e s e  c u rv e s  were
compared w i th  no rm al d i s t r i b u t i o n s ,  each  w i th  mean and s t a n d a r d
d e v i a t i o n  e q u i v a l e n t  to  th e  o b s e rv e d  f r e q u e n c y  c u rv e ,  t h e  c h i
s q u a re  s t a t i s t i c s  showed t h a t  none o f  th e  c u rv e s  was no rm al i n
1. Wo a d o p t io n  r a t e  cu rv e  h a s  been c o n s t r u c t e d  f o r  f a r m e r s  w i th  
l e s s  th a n  3 .1  b ig h a s  ( 0 .2  h e c t a r e s ) ,  b e c a u s e  th e  number o f  
c a s e s  i n  t h i s  c a te g o r y  i s  to o 1 few .
The m o d i f ie d  lo g  s c a l e  was c o n s t r u c t e d  i n  b i g h a s ,  one o f  th e  
l o c a l  m easu rem en ts  o f  a r e a ,  and c o n v e r s io n s  have been made 
from b ig h a s  to  h e c t a r e s .
161
i t s  d i s t r i b u t i o n ,  ’and t h a t  t e m p o ra l  d i f f u s i o n  p a t t e r n s  a c c o r d in g  
to  th e  s i z e  o f  th e  a r e a  farm ed  d id  n o t  compare c l o s e l y  w ith  the  
t h e o r e t i c a l  p a t t e r n s  o f  d i f f u s i o n  d i s c u s s e d  e a r l i e r  i n  th e  
C h a p te r  ( p . 140 ) .
The d a t a  were a n a ly s e d  to  se e  what p r o p o r t i o n  o f  th e  f a rm e r s  
w i t h in  each  o f  th e  farm  s iz e ,  g ro u p s  a d o p te d  th e  new v a r i e t i e s  
b e f o r e  and a f t e r  1968-69 . T h is  y e a r  was s e l e c t e d  b e c au se  i t  
d i v i d e s  e q u a l l y  t h e  l e n g t h  o f  t im e  t h a t  th e  new dw arf  wheat has  
been  grown i n  B u la n d s h a h r  d i s t r i c t ,  up to th e  end o f  th e  s tu d y  
p e r i o d  ( F ig .4 * 1 0 ) .
T a b le  show ing t h e ' p r o p o r t i o n  o f  f a rm e r s  w i th  d i f f e r e n t  s i z e d
B ighas H e c ta r e s A d o p te rs  p re  
1968-69
A d o p te rs  d u r in g  
o r  a f t e r  1968-69
1 . 0 -  3 .1 0 . 1 -  0 . 2 33 .33 66 .6 6  ( p e r
3 . 2 -  10 .0 0 . 3 -  0 . 8 4 2 .00 5 8 .00
0 1 vn 0 . 9 -  2 .5 43-50 5 6 .50
3 1 .7 - 1 0 0 .0 2 . 6 -  8 .1 47 .55 52 .56
1 0 1 .0 -3 1 6 .0 8 . 2 - 2 5 .9 90 .86 9 .1 6
above 3 1 6 .0 above 25-9 100.00 0 .0 0
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972,
F i g . 4 . 1 0 .
F i g . 4 .1 0  shows t h a t  t h e r e  i s  a  d e f i n i t e  te n d e n c y  f o r  th e  
l a r g e r  f a r m e r s  to  a d o p t  th e  new h ig h  y i e l d i n g  v a r i e t i e s  r e l a t i v e l y  
e a r l y ,  b u t  by no means was t h i s  t r u e  o f  a l l  th e  l a r g e r  f a r m e r s .
The p e r c e n ta g e  o f  a d o p te r s  p re  and p o s t  1968-69 were compared by
162
th e  c h i  sq u a re  t e s t  which c o n fi rm e d  t h a t  th e y  were s i g n i f i c a n t l y  
d i f f e r e n t  ( c h i  s q u a re  -  166 .73 , s i g n i f i c a n t  a t  .1 p e r  c e n t  l e v e l  o f  
p r o b a b i l i t y ) , Lockwood (8 )  found  s i m i l a r  r e s u l t s  i n  M u z a f f a r n a g a r , 
and d e c id e d  t h a t  a f t e r  th e  l a r g e r  f a rm e r s  had  in t r o d u c e d  th e  new 
wheat to  an  a r e a ,  th e  s m a l l e r  f a r m e r s  were j u s t  a s  l i k e l y  to s t a r t  
sow ing  i t  a s  th o s e  c u l t i v a t o r s  w i th  l a r g e  h o l d i n g s .  He f u r t h e r  
shows t h a t  th e  p a t t e r n  t h a t  f a rm e r s  w i th  th e  l a r g e s t  h o ld in g s  were 
the- f i r s t  to sow dw arf wheat fo l lo w e d  by th e  s m a l l e r  f a r m e r s ,  d id  
n o t  e x i s t  ( 9 )* The s i z e  o f  th e  a r e a  farm ed  may be a c t i n g  b o th  
d i r e c t l y  and i n d i r e c t l y  on th e  a d o p t io n  r a t e  o f  th e  new h ig h  
y i e l d i n g  v a r i e t i e s .  I t  i s  r e l a t e d  to  o t h e r  s t a t i s t i c a l l y  
’ i n d e p e n d e n t '  v a r i a b l e s  su c h  a s  c a s t e  and e d u c a t io n  l e v e l  o f  th e  
f a r m e r  ( F i g . 2 . 4 ) ,  and so m ig h t  w e l l  i n f l u e n c e  th e  d e p e n d en t  
v a r i a b l e  th ro u g h  one o f  t h e s e ,  o r  v i c e  v e r s a .
I n  A ppendix  4 , p . 487, th e  c lo s e  r e l a t i o n s h i p  betw een th e  
s i z e  o f  th e  a r e a  fa rm ed  and c a s t e  was d i s c u s s e d .  C a s te  g roups  
I  and  I I ,  t h e  J a t s ,  B rahm ins ,  R a j p u t s ,  G u ja r s  and  Lodhas fa rm ed  ■ 
s i g n i f i c a n t l y  l a r g e r  a r e a s  th a n  th e  Chamars, th e  Muslims and 
t h e  Muslim R a j p u t s ,  and a s  F i g . 4 . 1 0  showed, th e  l a r g e r  f a r m e r s  
were th e  e a r l i e r  a d o p te r s  o f  th e  new w h e a t .  The r e s u l t s  o f  th e  
K olm ogorov-Sm irnov t e s t  show t h a t  members o f  h i g h e r  c a s t e s  farm  
th e  l a r g e r  a r e a s  i n  t h i s  sam p le .  T here  was no s i g n i f i c a n t  
d i f f e r e n c e  be tw een  th e  d i s t r i b u t i o n  p a t t e r n s  o f  farm  s i z e  i n  
g ro u p s  I  and I I ,  b u t  t h e s e  combined g ro u p s  d i f f e r e d  m arked ly  
from  th e  form  o f  t h e  f r e q u e n c y  cu rv e  o f  c a s t e  g roup  I I I  (D = 7 1 .9 ,  
s i g n i f i c a n t  a t  th e  0 .1  p e r  c e n t  l e v e l  o f  p r o b a b i l i t y )  ( F i g . 4 . 1 0 ) .
As th e  s i z e  o f  th e  a r e a  a f a r m e r  c u l t i v a t e s  i s  u n l i k e l y  to  i n f l u e n c e  
c a s t e ,  and  a s  th e se ,  two ' i n d e p e n d e n t 1 v a r i a b l e s  a r e  so c l o s e l y  
r e l a t e d ,  i t  a p p e a r s  t h a t  c a s t e  and th e  s i z e  o f  th e  a3?ea farm ed
a r e  b o th  e x p l a i n i n g  much th e  same p a r t  o f  Lhe v a r i a t i o n  i n  the  
d e p e n d en t  v a r i a b l e ,  t h a t  i s ,  th e  p a t t e r n  o f  th e  a d o p t io n  r a t e s  
o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s .  C a s te  i s  p r o b a b ly  s t i l l  th e  
•major i n f l u e n c i n g  f a c t o r  on th e  dependen t  v a r i a b l e ,  and th e  
r e l a t i o n s h i p  be tw een  th e  s i z e  o f  th e  a r e a  farm ed  and th e  dependen t  
v a r i a b l e  i s  p ro b a b ly  an i n d i r e c t  e f f e c t  o f  c a s t e  on th e  a d o p t io n  
r a t e  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s . The v a lu e  o f  the  
v a r i a b l e  ' s i z e  o f  th e  a r e a  fa rm ed ' i n  e x p l a i n i n g  th e  v a r i a t i o n  i n  








































































































iv  • The - r e l a t i o n s h i p  betw een th e  a v a i l a b i l i t y  o f  i r r i g a t i o n
w a te r  raid th e  r a t e s  o f  a d o p t io n  o f  th e  new h ig h  y i e l d i n g  
v a r i e t i e s  o f  w h e a t .
A r e l i a b l e  s o u rc e  o f  i r r i g a t i o n  w a te r  i s  p e rh a p s  th e  m ost 
. im p o r ta n t  r e q u i r e m e n t  o f  th e  h ig h  y i e l d i n g  wheat v a r i e t i e s .  
B u la n d s h a h r  was i n  a r e l a t i v e l y  f a v o u r a b le  p o s i t i o n  when th e  
new wheat was i n t r o d u c e d  to  I n d i a ,  a s  6 2 .7 4  p e r  c e n t  o f  th e  
c ro p p e d  l a n d  was i r r i g a t e d  i n  1965-66 ( 1 0 ) ,  and  43.01 p e r  c e n t  
o f  t h i s  a r e a  was w a te re d  by c a n a l s  b u i l t  i n  th e  n i n e t e e n t h  c e n tu r y ,  
Those f a r m e r s  who d id  n o t  have  a c c e s s  to  a  r e l i a b l e  s o u rc e  o f  
i n - i g a t i o n  w a te r ,  such  a s  c a n a l s ,  were im m e d ia te ly  b a r r e d  from 
th e  a p p a r e n t  a d v a n ta g e s  o f  th e  g re e n  r e v o l u t i o n .  T h is  r e s u l t e d  
i n  thp  d e ve lopm en t o f  tube  w e l l s  a s  an a l t e r n a t i v e  s o u rc e  o f  
i r r i g a t i o n  w a te r .  S in c e  t h e i r  w id e sp re a d  i n t r o d u c t i o n  i n  1965-66 , 
tu b e  w e l l s  have  come to  be th e  dom inant i r r i g a t i o n  s o u rc e  i n  th e  
d i s t r i c t .  ( F i g . 3 * 2 3 ) .
The p u rp o se  o f  t h i s  s e c t i o n  i s  to  examine th e  r a t e s  o f  
a d o p t io n  o f  th e  h ig h  y i e l d i n g  v a r i e t i e s  o f  w heat by f a r m e r s  u s in g  
d i f f e r e n t  m ethods o f  i r r i g a t i o n .  I t  i s  c l e a r  from  F i g . 4.11 t h a t  
open  w e l l s ,  c a n a l s  and  p r i v a t e  tu b e  w e l l s  a r e  t h e  m ost common 
s o u r c e s  o f  i r r i g a t i o n  w a te r ,  and f a r m e r s  u s i n g  o t h e r  m ethods a r e  
d e f i n i t e l y  i n  th e  m i n o r i t y  i n  th e  s tu d y  a r e a .
F i g . 4.11 shows th e  r a t e  o f  a d o p t io n  o f  new wheat each  y e a r  
s in c e  1965-66 . The g r e a t e s t  p r o p o r t i o n  o f  tu b e  w e l l  u s e r s  a p p a r e n t l y  
a d o p te d  new w heat l a t e r  th a n  d id  f a r m e r s  u s i n g  c a n a l s , a n d  o t h e r  
more t r a d i t i o n a l  s o u r c e s  o f  w a te r .  T h is  c o u ld  no^t be ’p r o v e d ’ 
s t a t i s t i c a l l y ,  and  by 1968-69 , th e  m a j o r i t y  o f  f a r m e r s  u s in g  each  
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e q u a l l y  p r e p a r e d  to  in n o v a te  r e g a r d l e s s  o f  t h e i r  w a te r  s o u rc e .
The d a t a  were th e n  p l o t t e d  to  se e  i f  th e  a d o p t io n  r a t e s  o f  
. c u l t i v a t o r s  u s in g  th e  v a r i o u s  i r r i g a t i o n  m ethods fo l lo w e d  th e  
m odel ‘S ' sh ap ed  cu rv e  ( F i g . 4 . 1 2 ) .  A s ' t h e  number o f  f a r m e r s  
u s i n g  ta n k s  and po n d s ,  and governm ent tube  w e l l s  were so few , 
th e y  were i n c l u d e d  w i th  o t h e r  m a jo r  g ro u p s  ( F i g , 4 . 1 2 ) .  The two 
c u l t i v a t o r s  u s i n g  t h e i r  own pumping s e t s  were o m i t t e d  from t h i s  
s e c t i o n .  I n  no c a se  can  th e  c u m u la t iv e  f r e q u e n c y  c u rv e s  o f  F i g . 4 . 
be s a i d  to  a p p ro x im a te  an  'S '  shape  and  n e i t h e r  does  th e  f r e q u e n c y  
d i s t r i b u t i o n  a p p ro x im a te  to  n o r m a l i t y  when exam ined  w i th  th e  c h i  
s q u a re  t e s t .
I t  c a n n o t  be c o n c lu d e d  from t h i s  s e c t i o n  t h a t  c u l t i v a t o r s  
u s i n g  any  p a r t i c u l a r  s o u rc e  o f  i r r i g a t i o n  have a d o p te d  th e  new 
v a r i e t i e s  o f  w heat s i g n i f i c a n t l y  e a r l i e r  o r  l a t e r  th a n  o t h e r  
f a r m e r s .  As a r e s u l t  o f  th e  K olm ogorov-Sm im ov t e s t , w h i c h  showed 
t h a t  t h e  c u rv e s  were a l l  s i g n i f i c a n t l y  d i f f e r e n t ,  th e  n u l l  
h y p o t h e s i s  c l a im in g  t h a t  th e  s o u rc e  o f  i r r i g a t i o n  h a s  no i n f l u e n c e  


















































v . The r e l a t i o n s h i p s  betw een th e  v.i. 11mge i d e n t i t y  o f  th e  f a rm e r  
ancT th e  r a t e  o f  a d o p t io n  o f  the ne.; h ig h  y i e l d i n g  v a r i e t i e s
o f  w h e a t .
The d a t a  were n e x t  d iv id e d  a t  th e  v i l l a g e  s c a l e  to  examine 
• p a t t e rn s  o f  a d o p t io n  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  i n  th e  
\ s tu d y  a r e a .  The cu rrm la tive  f r e q u e n c y  cu rv e  o f  a d o p t io n  mas p l o t t e d ,
and from F i g . 4 . 1 3  i t  i s  c l e a r  t h a t  th e  mean g r a d i e n t  o f  th e  cu rve  
f o r  each  o f  th e  s i x  v i l l a g e s  i s  f a r  g r e a t e r  th a n  f o r  th e  e n t i r e  
sam ple o f  196 f a r m e r s .  I n  e v e ry  v i l l a g e  t h e  a p p ro x im a t io n  to an 
’S ' sh a p ed  cu rv e  i s  g r e a t e r  th a n  th e  o v e r a l l  a d o p t io n  r a t e  i n d i c a t e s ,  
( F i g . 4 . 2 ) ,  and th e  p e r i o d  d u r in g  which th e  m a j o r i t y  a d o p t  th e  new. 
wheat i n  each  v i l l a g e  i s  a lw ays  much s h o r t e r .  T h is  i s  be c au se  
f a r m e r s  i n  a v i l l a g e  community a r e  more l i k e l y  to  f u n c t i o n  a s  a 
s i n g l e  g ro u p ,  th a n  a r e  th e  e n t i r e  sample o f  f a r m e r s  enum era ted  f o r  
th e  s tu d y ,  and hence  a d o p t io n  i s  l i k e l y  to  o c c u r  o v e r  a  f a r  s h o r t e r  
t im e  p e r i o d  i n  a  v i l l a g e  th a n  o v e r  th e  s tu d y  a r e a  a s  a  w hole . The 
’S 1 sh ap ed  c u rv e  how ever, i s  n e v e r  q u i t e  c l e a r  i n  any  o f  th e  
a d o p t io n  c u rv e s  f o r  each  v i l l a g e ,  and a c c o r d in g  to  th e  Kolmogorov- 
Sm irnov t e s t  d i f f e r  m ark e d ly  betw een  one s e t t l e m e n t  and th e  n e x t .
E v e ry  cu rv e  i s  i n t e r r u p t e d  a t  l e a s t  once by a p e r i o d  when th e  
a d o p t io n  r a t e  i s  w e l l  above th e  mean. F i g . 4 .13 a l s o  shows th e  
f r e q u e n c y  o f  th e  a d o p te r s  o f  new wheat i n  each  v i l l a g e  i n  each  
y e a r ,  and i n  no c a se  i s  th e  c u rv e  no rm al i n  i t s  d i s t r i b u t i o n .
E ve ry  c u rv e  h a s  a t  l e a s t  two p eak s  show ing t h a t  t h e r e  was more th a n  
one p h ase  o f  r a p i d - a d o p t i o n .  T h is  s u g g e s t s  th e  p r e s e n c e  o f  more 
th a n  one community i n  e a ch  v i l l a g e ,  a  h y p o t h e s i s  which h a s  been  
exam ined  i n  d e t a i l  i n  s e c t i o n l , p . 149 .The p rob lem  j n  t h i s  s e c t i o n  
i s  to  i s o l a t e  th e  p e r i o d  when th e  m a j o r i t y  o f  f a r m e r s  a d o p te d  th e  
new v a r i e t i e s .  T h is  p e r i o d  d i f f e r s  be tw een  one v i l l a g e  and th e
L
n e x t  a s  i n  some c a s e s  th e  p e r i o d  o f  m a j o r i t y  a d o p t io n  was 
e a r l i e r  th a n  o t h e r s  ( F i g . 4 .13 )*  In  c o n seq u e n c e ,  a c o m b in a t io n  
o f  th e  c u rv e s  f o r  th e  s i x  v i l l a g e s  h a s  r e s u l t e d  i n  a s i n g l e  
cu rv e  o f  g e n t l e  g r a d i e n t  r a t h e r  th a n  a cu rve  w i th  a pronounced  
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Source-. Field work for the Wheat Study -  March 1972. 
Fig. 4 .14
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v i . The r e l a t i o n s h i p  betw een c a r ; to g ro u p s  and th e  r a t e s  o f  
a d o p t io n  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s ,
As none o f  th e  o t h e r  v a r i a b l e s  seem to  i n f l u e n c e  th e  p a t t e r n  
o f  th e  a d o p t io n  r a t e  cu rv e  o t h e r  th a n  i n d i r e c t l y  v i a  c a s t e ,  th e  
d a t a  were d iv id e d  a c c o r d in g  to  th e  c a s t e  o f  th e  f a r m e r  and  were 
p l o t t e d  on F i g . 4.14.- to se e  i f  any p a t t e r n ,  such  a s  an  'S '  sh ap ed  
c u rv e  emerged from  th e  a d o p t io n  r a t e s  o f  th e  new h ig h  y i e l d i n g  
v a r i e t i e s .  These  c u m u la t iv e  f r e q u e n c y  c u rv e s  ( F i g . 4 . 1 4 )  re se m b le d  
th e  t h e o r e t i c a l  'S '  shape  more c l o s e l y  th a n  any o f  t h e  i n n o v a t io n  
c u rv e s  examined e a r l i e r  i n  t h i s  c h a p t e r . .  The n o n - c u n u l a t i v e  
fo rm s o f  t h e s e  i n n o v a t io n  c u rv e s  ( F i g . 4 . 1 4  ) ,  were a l l  
s i g n i f i c a n t l y  d i f f e r e n t  from  th e  no rm al d i s t r i b u t i o n  a c c o r d in g  
to  t h e  c h i  s q u a re  t e s t .  A number o f  them, how ever, were u n im o d a l ,  
and  so i t  was d e c id e d  to  examine th e  skew o f  t h e s e  c u r v e s .  The 
c u rv e s  c o n s t r u c t e d  f o r  th e  R a j p u t ,  t h e  Lodha, t h e  M us lim -R a jp u t  
and  Muslim f a r m e r s  had  more t h a n  one peak  ( F i g . 4 . 1 4 ) ,  b u t  i t  was 
d e c id e d  to  t e s t  t h e s e  c u rv e s  a l s o , e x c e p t  f o r  th e  Muslim c u rv e ,  
w hich  was a more p ronounced  b im odal d i s t r i b u t i o n  th a n  any o f  th e  
o t h e r s .  I n  a  f o rm u la  com paring  th e  m edian and th e  mean o f  each  
d i s t r i b u t i o n ,  an- i n d i c a t i o n  o f  th e  l e v e l  o f  skew ness  o f  each  
cu rv e  was o b t a i n e d  . I f  th e  cu rve  was p o s i t i v e l y  skewed, t h a t  i s ,  
w e ig h te d  to  th e  l e f t  o f  th e  d i s t r i b u t i o n ,  a n e g a t i v e  v a lu e  was 
o b t a i n e d  f o r  t h e  in d e x  o f  sk ew n ess .  I f  how ever, th e  v a lu e  was 
p o s i t i v e ,  th e  c u rv e  was n e g a t i v e l y  skewed. F i g . 4 .1 5  sum m arizes 
t h e  r e s u l t s :  t h e s e  r e s u l t s  c o n f i rm  t h a t  t h e  c u rv e s  o f  c a s t e
g ro u p s  I  and I I  were n e g a t i v e l y  skewed, and so c o n f i rm s  t h a t  th e  
c u l t i v a t o r s  i n n o v a te d  e a r l i e r  th a n  th e  members o f  c a s t e  g roup  I I I ,  
t h e  i n n o v a t i o n  c u rv e s  o f  which a r e  skewed more to w a rd s  th e  
p o s i t i v e  s i d e .
1. The m ethod o f  e s t i m a t i n g  skew ness i s  f u l l y  d i s c u s s e d  i n  
B l a lo c k ,  H.HM 1960, o p . c i t . , p . 74.
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T ab le  showing skowhess i n  n o n -c u m u la t lv e  c a s t e  in n o v a t io n  c u rv e s .
J a t  Bralimin R a jp u t  C a s te - g r o u p .
- 5 . 2  -  7 .7  -  4 .0  I .
Lodha G u ja r
• - 7 - 5  -  5 .0  I I .
Chamar M uslim -R a jpu t  Muslims
+ 2 .7  + 1 .0  * I I I .
* skew n o t  e s t i m a t e d .
S o u rc e :  F i e l d  work f o r  th e  'Wheat S tudy  -  March 1972.
F i g . 4 .1 5 .
F ig .4 - .1 6  f u r t h e r  c o n f i rm s  t h e s e  r e s u l t s  and i l l u s t r a t e s  t h a t  
more th a n  5 0 .0  p e r  c e n t  o f  th e  members o f  c a s t e  g roup  I ,  th e  J a t s ,  
Brahm ins and R a j p u t s ,  had  s t a r t e d  g row ing  th e  new h ig h  y i e l d i n g  
v a r i e t i e s  by r a b i  1967-68 . The G u ja rs  and th e  Lodhas o f  c a s t e  
group  I I  were n o t  so c o n s i s t e n t  i n  t h e i r  a p p ro a c h .  By 1966-67, 
w e l l  o v e r  h a l f  th e  G u ja rs  had  sown new wheat w h i le  com parable  
p r o p o r t i o n s  among th e  Lodhas were found  a s  l a t e  a s  r a b i  1968-69.
Of c a s t e  group  I I I ,  t h e  m a j o r i t y  o f  th e  Chamars had  sown dwarf 
w heat by 1970-71 , w h i le  th e  e q u i v a l e n t  p r o p o r t i o n s  o f  Muslim and 
M uslim -R a jpu t  c u l t i v a t o r s  had  sown i t  th e  p r e v io u s  r a b i .
The r e l a t i o n s h i p  betw een  th e  p r o p o r t i o n  o f  a d o p te r s  and th e  
c a s t e  l e v e l  i s  p r e d i c t a b l e  i n  th e  c a s e s  o f  c a s t e  g roups  I  and I I I .  
L oca l  i n f o r m a n t s  p r e d i c t e d  t h a t  th e  J a t s  were t h e  s u p e r i o r  f a rm in g  
c a s t e  o f  th e  a r e a ,  th e  R a jp u ts  were a c lo s e  s e c o n d .a n d  th e  Muslims 
and  t h e i r  a s s o c i a t e  c a s t e s  were th e  p o o r e r  f a r m e r s .  The D i s t r i c t  
G a z e t t e e r  o f  1905 a l s o  m en t io n s  th e  a g r i c u l t u r a l  dominance o f  th e  
J a t s  ( 1 1 ) .  The s t a t u s  o f  f a rm e r s  who were members o f  
c a s t e  g roup  I I  was n o t  a lw ays  p r e d i c t a b l e .  The G u ja rs
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o f  A k h t i a r p u r  a p p e a re d  to  be more p r o g r e s s i v e  i n  t h e i r  o u t lo o k  
th a n  was o r i g i n a l l y  e s t i m a t e d .  A lth o u g h  th e  r a t e  o f  a d o p t io n  was 
n o t  p r e d i c t a b l e  from c a s t e  g r o u p in g s ,  t h e r e  was an  i n d i c a t i o n  
t h a t  th e  m a j o r i t y  o f  c a s t e  g roup  I  f a rm e r s  were e a r l y  a d o p te r s ,  
w h i le  members o f  th e  t h i r d  c a s t e  g roup  began  to  sow th e  new wheat 
much l a t e r .
The .p r o p o r t io n  o f  a d o p te r s  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  o f  
wheat i n  each  c a s t e  g r o u p .
C a s te N o . / 1965 1966 1967 1968 1969 1970 1971
group
T
group -  66 - . 6 7 -  68 -  69 -  70 -  71 -  72
J a t s 17 1 1 .76 5 5 .5 0 64-70 8 8 .2 5 94.11 100.00 100.00
Brahm ins 14 7 .1 4 28 .57 7 8 .5 7 9 2 .8 6 100 .00 100 .00 , 100 .00
R a j p u t s 45 27.91 48 .85 58.15 8 8 .5 7 9 6 .6 8 100.00 100.00
I I .
Lodhas 26 7 .7 0 15 .58 26 .95 6 5 .5 8 8 0 .7 6 9 2 .5 0 100.00
G u ja rs 22 5 8 .09 61 .91 90 .47 9 0 .4 7 90 ..47 9 0 .47 100 .00
I I I .
Chamars 22 21 .05 26.51 5 1 .5 7 5 6 .8 4 47-56 8 9 .4 7 100.00
M .R a jp u ts 52 12 .90 2 5 .80 52 .25 41 .95 61 .29 9 6 .7 7 100 .00
Muslims 11 9 .1 0 45 .45 45 .45 4 5 .45 7 2 .7 2 81 .81 100.00.
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  ~ March 1972.
F i g . 4 .1 6 .
Where a s i n g l e  c a s t e  group  does n o t  dom ina te  a  v i l l a g e  
e i t h e r  i n  te rm s  o f  numbers o r  i n  te rm s  o f  ’p o w e r1 r e s u l t i n g  from 
'h i g h '  c a s t e  o r  w e a l th ,  an  ’S ’ shaped  c u rv e  o f  a d o p t io n  i s  n o t  
p r e s e n t .  I n  th e  c a se  o f  S a b d a lp u r ,  C h i r c h i t a  and^K olsena  ( F i g . 4 .1 5 ) ,  
i t  a p p e a r s  a s  th ough  th e  a d o p t io n  r a t e s  o f  more th a n  one group  
have been  com bined. S i m i l a r l y ,  i n  th e  d i v i s i o n  by c a s t e ,  th e  
a d o p t io n  c u rv e s  o f  th e  Muslims and M u s lim -R a jp u ts  show more th a n
one s e c t i o n  ■where the g r a d i e n t  i s  above a v e ra g e  ( F i g . 4* 14)- 
Members o f  t h e s e  c a s t e s  a r e  to  be found  i n  a t  l e a s t  two v i l l a g e s ,  
and  so th e y  d id  n o t  r e a c t  to  th e  i n n o v a t io n  i n  th e  same way a s  
- o th e r  members o f  th e  same c a s t e .  These f a r m e r s  p r o b a b ly  f o l lo w e d  
th e  p a t t e r n s  o f  a d o p t io n  i n  t h e i r  i n d i v i d u a l  v i l l a g e s  more c l o s e l y .
Three and f o u r  c a s t e s  a r e  p r e s e n t  i n  Manakpur and K urw al-  
B a n a r a s ,  b u t  th e  a d o p t io n  r a t e s  i n  t h e s e  v i l l a g e s  do f o l l o w  th e  
p a t t e r n  o f  th e  'S '  shaped  cu rv e  ( F i g . 4 . 1) .  T h is  s u g g e s t s  i n t e r ­
a c t i o n  be tw een  members o f  d i f f e r e n t  c a s t e s ,  and  i n  t h e s e  i n s t a n c e s  
t h e  f a r m e r s  seem to  i d e n t i f y  w i th  a  v i l l a g e  g ro u p ,  r a t h e r  th a n  a 
c a s t e  g ro u p ,  and  so th e  v i l l a g e  community p r o b a b ly  h a s  th e  m a jo r
i n f l u e n c e  on th e  d e c i s i o n s  made by th e  f a r m e r .  D u r in g  th e  f i e l d
work i n  t h e s e  v i l l a g e s  one was n o t  aware t h a t  more t h a n  one c a s t e  
g roup  was p r e s e n t .  T h is  s i t u a t i o n  c o n t r a s t e d  s t r o n g l y  w i th  
C h i r c h i t a  where t h e  J a t s  and M u s lim -R a jp u ts  d id  n o t  even  communicate 
and  s i m i l a r l y ,  i n  K o lse n a  c o n d i t i o n s  were even more ex trem e  where 
Lodhas and Chamars l i v e d  i n  s e p a r a t e ,  n u c l e a t e d  s e t t l e m e n t s .
The Lodhas o f  M a n a k p u r ,a c c o rd in g  to  th e  a s s e s s m e n t s  o f  th e
e n u m e r a to r s ,  were a f a i r l y  h ig h  j a t i  w i t h in  t h e i r  c a s t e ,  w h i le
t h e  R a j p u t s  were p r o b a b ly  o f  lo w e r  j a t i  a s  t h e y  were p r e p a r e d  to
mix w i th  th e  L odhas .  A c c o rd in g  to  J a t  e n u m e ra to r s  f o r  t h e  Wheat
S t u d y , t h e  a s s o c i a t i o n  o f  Lodhas w i th  R a j p u t s  was one means
a v a i l a b l e  to  th e  fo rm e r  o f  ’moving u p ’ t h e  c a s t e  h i e r a r c h y .  Where
su c h  s t r o n g  l i n k s  e x i s t  be tw een  members o f  d i f f e r e n t  c a s t e s ,  th e
€
v i l l a g e  u n i t  a p p e a r s  to  be s t r e n g t h e n e d  a s  o p p o se d  to  th e  c a s t e  u n i t
1 . J a t i  -  s o c i a l  g ro u p in g  w i t h in  a c a s t e .
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The s i t u a t i o n  i n  Kurv.'a 1 -B a n a ra s  i s  v e ry  s i m i l a r  to  Manakpur, 
and once a g a in  R a j p u t s  and  Muslims a p p e a re d  to  a s s o c i a t e  f r e e l y .
In  b o th  Manakpur and  K u rw a l-B an aras  where th e  f a r m e r s  t e n d e d  to  
. i d e n t i f 5r more w i th  a v i l l a g e  g roup  r a t h e r  th a n  a c a s t e  group  a s  
th e y  d id  i n  C h i r c h i t a ,  th e  p a t t e r n s  o f  change i n  th e  a d o p t io n  r a t e s  
o f  th e  new v a r i e t i e s  seemed to  be s t r o n g l y  i n f l u e n c e d  by th e  group  
which th e  f a r m e r s  i d e n t i f i e d  th e m s e lv e s  w i th  m ost r e a d i l y .
The a n a l y s i s  so f a r  h a s  been c o n d u c te d  f i r s t ,  a t  th e  s c a l e  
o f  th e  e n t i r e  s t u d y ‘a r e a  when a l l  196 sample f a r m e r s  were c o n s id e r e d  
t o g e t h e r  a s  a  s i n g l e  g ro u p ,  and th e n  a t  th e  l e v e l  o f  th e  s i s  
’i n d e p e n d e n t ’ v a r i a b l e s  -  th e  y e a r  o f  i n s t r u c t i o n  i n  new fa rm in g  
t e c h n i q u e s ,  e d u c a t io n  l e v e l ,  m ain  s o u rc e  o f  i r r i g a t i o n  w a te r ,  
farm  s i z e ,  v i l l a g e  i d e n t i t y  and c a s t e .  P a r  more i n f o r m a t io n  h as  
emerged a t  t h e s e  m o r e 'd e t a i l e d  s c a l e s  th a n  when th e  sample was 
t r e a t e d  a s  a s i n g l e  u n i t .  The r e s u l t s  o f  th e  s e c t i o n  on c a s t e  
have  s u g g e s t e d  t h a t  i n v e s t i g a t i o n  o f  t h i s  v a r i a b l e  a t  an even 
more d e t a i l e d  l e v e l  c o u ld  p r o v id e  f u r t h e r  i n f o r m a t i o n  r e l a t i n g  
to  a d o p t i o n  r a t e s  o f  t h e  new h ig h  y i e l d i n g  v a r i e t i e s  o f  w hea t .
The n e x t  s e c t i o n  t h e r e f o r e ,  i s  co n d u c te d  a t  t h e  more d e t a i l e d  
s c a l e  o f  c a s t e  g ro u p s  w i t h in  each  v i l l a g e .
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The r e l a t i o n s h i p  bo tyro on c a s t e  g ro u p s  i n  th e  v i l l a g e s  and
bhc r a l e  o f  a d o p t io n  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s
o f  w h e a t .
Both  d i r e c t l y  and i n d i r e c t l y ,  c a s t e  a p p e a r s  to  have th e  m ost 
- s i g n i f i c a n t  i n f l u e n c e  on th e  r a t e  o f  a d o p t io n  o f  th e  new h ig h  
y i e l d i n g  v a r i e t i e s  o f  w hea t .  C la im s a r e  f r e q u e n t l y  made i n  I n d i a  
t h a t  th e  c a s t e  h i e r a r c h y  no l o n g e r  e x i s t s  w i th  th e  f o r c e  i t  once 
d i d .  I t  may n o t  i n  c e r t a i n  s o c i e t i e s ,  p a r t i c u l a r l y  i n  u rb a n  a r e a s ,  
b u t  i n  r u r a l  a r e a s  much o f  th e  t r a d i t i o n  rem a in s  and c a s t e  d i v i s i o n s
a r e  s t i l l  i n  e v id e n c e  ( 1 2 ) .
I t  h a s  been  shown i n  th e  p r e c e d in g  s e c t i o n  t h a t  i t  would n o t
be p o s s i b l e  to  p r e d i c t  p r e c i s e l y  from c a s t e ,  with, any l e v e l  o f  
c o n f i d e n c e , t h a t  th e  a d o p t io n  r a t e  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  
o f  w hea t would f o l l o w  a t h e o r e t i c a l  'S '  shaped  c u r v e .  The p a t t e r n  
among th e  R a j p u t s  and 'M uslim s  d id  n o t  a p p e a r  to  be so s i m p l e ( F i g . 4 - 1 4 ) .  
I f  f i e l d  work im p r e s s io n s  a r e  t r u e ,  a f f i n i t i e s  be tw een  g roups  o f  
f a r m e r s  a r e  s t r o n g  and th e y  a r e  a l l  w e l l  aware o f  what t h e i r  
n e ig h b o u r s  a r e  d o in g ;  i t  i s  l o g i c a l  to  suppose  t h a t  th e  i n t r o d u c t i o n  
o f  a  s u c c e s s f u l  t e c h n iq u e  by  a few would l e a d  to  r a p i d  a d o p t io n  
by th e  m a j o r i t y ,  and f i n a l l y ,  th e  r e m a in in g  few s c e p t i c s  m igh t 
e x p e r im e n t  t o o .  I f  th e  l e v e l  o f  com m unication  w i t h in  a g roup  was 
h i g h ,  t h i s  s h o u ld  h ap p en ,  i f  n o t ,  th e  a d o p t io n  r a t e  cu rv e  c o u ld  
be m o d i f ie d .
I n  r e t r o s p e c t ,  t h e r e  i s  no r e a s o n  to  suppose  t h a t  an 
i n f o r m a t io n  n e t  e x i s t s  be tw een  f a r m e r s  who c u l t i v a t e  h o ld in g s  o f  
s i m i l a r  s i z e ,  r e g a r d l e s s  o f  l o c a t i o n .  Nor i s  t h e r e  any r e a s o n  to  
suppose  t h a t  f a r m e r s  who e i t h e r  do o r  do n o t  r e c e i v e  e d u c a t io n ,  
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c lo s e  a s s o c i a t i o n  betw een th e  member f a rm e r s  seemed l i k e l y ,  th e  
v i l l a g e  g ro u p s  end c a s t e  g ro u p s .  However, we have shown t h a t  
i n d i v i d u a l l y  n e i t h e r  gave c h a r a c t e r i s t i c  ’S '  shaped  c u rv e s  f o r  th e  
new wheat a d o p t io n  r a t e s .  When th e s e  were f u r t h e r  red u c e d  to  th e  
l e v e l  o f  c a s t e  g ro u p s  w i t h in  th e  v i l l a g e ,  th e  shape  o f  th e  'S '  
shaped  in n o v a t io n  cu rv e  does become c l e a r e r  ( F i g . 4 .1 7 ) .  A lthough  
th e  a d o p t io n  r a t e s  o f  a l l  th e  c a s t e  g ro u p s  a r e  p l o t t e d ,  i t  i s  o n ly  
th e  m ajo r  c a s t e  g ro u p s  which a r e  o f  s i g n i f i c a n c e ,  a s  th e  sample 
s i z e  o f  th e  m i n o r i t y  g roups  i s  too  s m a l l .  F i g . 4 -17  shows th e  
a d o p t io n  r a t e s  o f  members o f  c a s t e  g roups  w i t h in  th e  v i l l a g e s ,  and 
f o r  th e  f i r s t  t im e  we can d i s c e r n  th e  'S '  shaped  c u rv e .  Though the  
c u rv e s  l a c k  th e  i n i t i a l  p e r i o d  o f  g r a d u a l  i n c r e a s e ,  a l l  show a 
p e r i o d  when t h e r e  was a r a p i d  i n c r e a s e  i n  th e  number o f  a d o p t e r s ,  
and t h i s  was f o l lo w e d  by a d e c re a s e  i n  th e  a d o p t i o n ' r a t e .
However, when th e  f r e q u e n c y  c u rv e s  ( i . e .  n o n -c u m u la t iv e )  o f  
th e  m a jo r  c a s t e s  were p l o t t e d  ( F i g . 4 .1 8 ) ,  th e y  s t i l l  d i f f e r e d  
s i g n i f i c a n t l y  from  th e  no rm al d i s t r i b u t i o n ,  and f u r th e r m o r e ,  
when th e  two c u rv e s  were compared f o r  each  v i l l a g e ,  t h e  Kolmogorov- 
Sm irnov t e s t  showed them to  be s i g n i f i c a n t l y  d i f f e r e n t  i n  each  
c a s e ,  so e m p h a s iz in g  th e  d i f f e r e n t  r a t e s  o f  a d o p t io n  by each  c a s t e .  
F i g .  4*18 shows q u i t e  c l e a r l y  t h a t  th e  peak  p e r i o d  o f  a d o p t io n  
o f  one c a s t e  group  a lw ays  o c c u r r e d  a t  a d i f f e r e n t  t im e from th e  
o t h e r  m a jo r  c a s t e  g roup  o f  th e  v i l l a g e .  I n  some o f  th e  v i l l a g e s ,  
such  a s  Manakpur t h e r e  were two p e r i o d s  when th e  number o f  wheat 
g row ers  i n c r e a s e d  r a p i d l y .  T h is  was a p p a r e n t  b o th  from th e  a b r u p t  
changes  i n  th e  c u m u la t iv e  f r e q u e n c y  d iag ram  and i n  th e  b im odal 
f r e q u e n c y  c u rv e s  i n  F i g . 4 . 1 8 .  These p a t t e r n s  can be e x p la in e d  by 
s u p p le m e n ta ry  e v id e n c e  g a th e r e d  i n  th e  f i e l d .  C e r t a i n  R a jp u t s
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were more i n f l u e n c e d  by th e  Lodhas o f  the  v i l l a g e  th an  by o t h e r  
members o f  t h e i r  own c a s t e ,  and so a d o p te d  th e  new v a r i e t i e s  a t  
th e  same tim e a s  th e  Lodhas. The o t h e r  R a j p u t s  began e x p e r im e n t in g  
w i th  th e  new v a r i e t i e s  e a r l i e r .  A s i m i l a r  s i t u a t i o n  o c c u r r e d  i n  
K o lsena  ( F i g . 4 .1 8 ) ,  where some o f  th e  Lodhas were c l o s e r  to  the  
Chamars th a n  to  th e  members o f  t h e i r  own c a s t e  g ro u p .  I t  was o n ly  
i n  a  few c a s e s ,  such  a s  th e  G u ja rs  o f  A k h t i a r p u r  and  th e  Muslims 
and J a t s  o f  C h i r c h i t a ,  t h a t  t h e r e  was one m a jo r  peak  to  th e  
f r e q u e n c y  cu rv e  o f  a d o p t io n  ( F i g . 4 .1 8 ) .  These d a t a  c o n fi rm  f i e l d  
o b s e r v a t i o n  t h a t  each  o f  th e s e  t h r e e  g ro u p s  was more s o c i a l l y  
u n i t e d  th a n  were th e  Lodhas and R a jp u t s  o f  M anakpur, and so te n d e d  
to  a d o p t  new f a rm in g  t e c h n iq u e s  o v e r  a  s h o r t e r  p e r i o d  o f  t im e .
Where un im oda l  c u rv e s  were p r e s e n t ,  how ever, th e y  were n e v e r  
n o rm a l ,  th e  r e a s o n  f o r  t h i s ,  i n v a r i a b l y  b e in g  t h e i r  skewed 
d i s t r i b u t i o n .  I t  m ust be s a i d  t h a t  none o f  th e  i n n o v a t io n  c u rv e s  
compared c l o s e l y  w i th  th e  t h e o r e t i c a l  i n n o v a t io n  m odel.  U n f o r tu n a t e l y  
i t  was n o t  p o s s i b l e  to  examine th e  skew o f  e a c h  un im oda l  c u rv e ,  a s  
t h e  sam ple s i z e  o f  each  c a s t e  i n  each  v i l l a g e  was too  s m a l l .
A l th o u g h  th e  a d o p t io n  c u rv e s  m o s t ly  d i s p l a y e d  one p e r i o d  when th e  
m a j o r i t y  o f  th e  f a r m e r s  o f  a  s i n g l e  c a s t e  a d o p te d  th e  hew v a r i e t i e s ,  
t h e  c u rv e s  d e v i a t e d  q u i t e  m ark ed ly  from  th e  shape  o f  th e  t h e o r e t i c a l  
i n n o v a t i o n  c u rv e ,  b e c au se  one was ' c u t t i n g  a c r o s s '  b o u n d a r i e s .
Even w i t h i n  a v i l l a g e  c a s t e  g roups  do n o t  behave a s  a  s i n g l e  u n i t ,  
and  so do n o t  d i s p l a y  th e  u n i fo rm  p a t t e r n s  o f  a d o p t io n  demanded 
by th e  t h e o r e t i c a l  m odel.
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Where a s i n g l e  c a s t e  dom ina ted  i n  te rm s  o f  num bers , even i f  
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th e y  s e t  th e  t r e n d s  f o r  th e  v i l l a g e  and were u s u a l l y  r e s p o n s i b l e
f o r  th e  i n t r o d u c t i o n  o f  dw arf  wheat ( F i g . 4 . 1 9 ) .  I n  A k h t i a r p u r ,
f o r  exam ple , o v e r  65 p e r  c e n t  o f  th e  f a n n e r s  were G u ja r s ,  members
‘o f  c a s t e  g roup  I I ,  and when we were i n  th e  v i l l a g e ,  th e y  seemed to
occupy a  p ro m in e n t  p o s i t i o n ,  d e s p i t e  th e  p r e s e n c e  o f  a s m a l l e r
Brahmin e le m en t  ( F i g . 4 . 1 7 ) .  The f a c t  t h a t  th e  l a t t e r  r a n k  more
h i g h l y  i n  H indu s o c i e t y  seemed o f  l i t t l e  s i g n i f i c a n c e  i n  A k h t i a r p u r
where th e  Brahm ins h e l d  a f a i r l y  im p o r ta n t  p o s i t i o n ,  and o f  even
l e s s  s i g n i f i c a n c e  i n  M anakpur, where th e  Brahm ins were a po o r
m i n o r i t y  and much l e s s  e n t e r p r i s i n g  th a n  th e  R a j p u t s .  A c c o rd in g
to  H u n te r  (1 9 6 9 ) ,
"Brahm ins may be p o o r  a.nd r e l a t i v e l y  u n i n f l u e n t i a l  
i n  a  v i l l a g e  dom ina ted  by a p o w e r fu l  l a n d e d  g roup
o f  ' l o w e r 1 c a s t e   What m a t t e r s  i n  s e c u l a r
v i l l a g e  i n f l u e n c e  i s  th e  l o c a l  r a n k in g  and  
p redom inance  a c h ie v e d  by a p a r t i c u l a r  g r o u p . 1' (13)
Where more th a n  one c a s t e  was p r e s e n t  i n  a  v i l l a g e  and none 
dom ina ted  i n  te rm s  o f  num bers ,  such  a s  i n  K o ls e n a  and K urw al-  
B a n a r a s ,  t h e  members o f  th e  ' h i g h e r '  c a s t e  a lw ay s  emerged a s  t h e  
dom inan t g ro u p ,  and  th e  i n n o v a t o r s ,  even i f  th e y  were s u r p a s s e d  
i n  t im e ,-  I n  ICurw al-Banaras f o r  i n s t a n c e ,  t h e  m a j o r i t y  o f  th e  
R a j p u t s  a d o p te d  th e  new w heat be tw een  1967-68 and 1968-69? w h i le  
th e  M uslims s t a r t e d  sow ing  dw arf  v a r i e t i e s  t h e  f o l l o w i n g  y e a r .  
S i m i l a r l y  th e  G u ja r s  who a c c o u n te d  f o r  o v e r  65 p e r  c e n t  o f  th e  
A k h t i a r p u r  sam ple  showed a g r e a t  i n c r e a s e  i n  th e  number o f  
a d o p t e r s  be tw een  1965-66 and 1967-68 . The B rahm ins who were i n  
th e  m i n o r i t y  i n  A k h t i a r p u r  ten d e d  to  f o l l o w  th e  G u ja r s ,  w h i le  the  
Chamars were even  s lo w e r  to  a d o p t  th e  new s e e d .  I n  M anakpur, th e  
R a j p u t s  o f  c a s t e  group  I  showed t h e i r  i n i t i a l  r i s e  i n  the  
p r o p o r t i o n - o f  new wheat g row ers  betw een 1965-66 and 1966-67-
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A s e c o n d a ry  R a jp u t  ’e le m e n t  showed an i n c r e a s e  i n  th e  number o f  
dw arf  w heat g ro w ers  be tw een  1967-68 and 1968-69 , two s e a s o n s  
l a t e r .  A s i m i l a r  p a t t e r n  i s  p r e s e n t  i n  K o lse n a  w i th  th e  Lodhas 
-and Chamars.
V i l l a g e  C h i r c h i t a  on th e  o t h e r  hand , was an  example o f  a 
v i l l a g e  where t h e r e  i s  l i t t l e ^  i n t e r a c t i o n  be tw een  th e  m a jo r  c a s t e  
g ro u p s .  16 o f  th e  17 J a t s  had  s t a r t e d  to  grow new wheat by 1968-69, 
w hereas  by t h i s  s t a g e  o n ly  25 p e r  c e n t  o f  th e  M u s lim -R a jp u ts  had  
a d o p te d  new w h e a t .  The two m i n o r i t y  g ro u p s  o f  Brahm ins and Muslims 
seemed to  f o l i o w  th e  p a t t e r n  o f  th e  J a t s  and M u s lim -R a jp u ts  r e s  -  
- p e c t i v e l y .  Prom P i g . 4-17  i t  i s  a p p a r e n t  t h a t  t h e s e  c u rv e s  o f  
a d o p t io n  r a t e s  a r e  f a r  from  c o i n c i d e n t  a s  th e y  som etim es a p p e a r  
to  be i n  th e  o t h e r  v i l l a g e s .
The m i n o r i t y  g ro u p s  te n d e d  to  a d o p t  th e  new h ig h  y i e l d i n g  
v a r i e t i e s  l a t e r  a s  a  r u l e .  I n  K o ls e n a ,  how ever, th e  s i x  Brahmins 
were i n  th e  m i n o r i t y ,  b u t  th e y  were th e  i n n o v a t o r s  i n  th e  v i l l a g e .  
Most o f  t h e s e  Brahm ins fa rm ed  o v e r  32 b ig h a s  ( 2 .5 9  h e c t a r e s )  and 
t h e i r  fa rm s  were o f t e n  a b o u t  100 b ig h a s  ( 8 .1 0  h e c t a r e s ) .  Though 
th e y  were n o t  i n  th e  m a j o r i t y ,  th e  Brahm ins were o f  h ig h  c a s t e  
and th e  fo rm e r  a n a l y s i s  showed t h a t  l a r g e r  f a r m e r s  were f r e q u e n t l y  
th e  f i r s t  to  i n n o v a t e .  P r e d i c t i o n  o f  th e  p a t t e r n s  o f  a d o p t io n  y 
r a t e s  i s  d i f f i c u l t  f o r  th e  m i n o r i t y  g ro u p s ,  b u t  on th e  whole th e  
s t r o n g e s t  c a s t e  e i t h e r  i n  te rm s  o f  numbers o r  s t a t u s , d i c t a t e s  th e  
t r e n d s .  L ip to n  (1973) (14)  d e s c r i b e s  t h i s  a s  ' c a s t e o .c r a c y ' i n
t
h i s  s tu d y  o f  dom inan t c a s t e s  i n  v i l l a g e s , a n d  to  g iv e  f u r t h e r  
s u p p o r t  to  th e  r e s u l t s  o f  th e  Wheat S tu d y , th e  d a t a  o f  th e  D i s t r i c t  
S tu d y  (1972) have shown t h a t  w i t h in  th e  v i l l a g e s  th e  s e p a r a t e  c a s t e
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groups  r e a c t  i n  d i f f e r e n t  ways to  th e  new fa rm in g  t e c h n i q u e s .
From t h i s  s e c t i o n  which a n a ly s e s  th e  m a t e r i a l  a t  i t s  most 
d e t a i l e d  s c a l e ,  an o r d e r i n g  h a s  emerged i n  th e  p a t t e r n s  o f  a d o p t io n  
o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  o f  w hea t.  F a rm ers  who were o f  
’h i g h e r 1 c a s t e ,  c u l t i v a t e d  th e  l a r g e r  fa rm s  and were i n f l u e n t i a l  
i n  t h e i r  p a r t i c u l a r  community and were v e ry  o f t e n  th e  i n n o v a t o r s .
By 1971-72 , th e  i n n o v a t io n  was a lm o s t  com ple te  i n  th e  s tu d y  a r e a  
a s  th e  new h ig h  y i e l d i n g  v a r i e t i e s  o f  wheat had  been  a d o p te d  by 
97 p e r  c e n t  o f  th e  sam ple .  T h is  i n c r e a s e '  i n  p o p u l a r i t y  o f  th e  
new v a r i e t i e s  l e d  to  a change i n  th e  im p o r ta n c e  o f  d e s h i  v jhea t ,and  
th e  n a t u r e  o f  t h i s  change i s  d i s c u s s e d  f u l l y  i n  t h e  f o l l o w i n g  
s e c t i o n .
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4 O • The d e c l i n e  i n  the  number o f  f a rm e r s  sow ing  in d ig e n o u s
v a r i e t i e s  o f  w h e a t .
The a u th o r s  o f  a l l  th e  s t u d i e s  c i t e d  which have examined
th e  i n c r e a s e  i n  th e  a d o p t io n  o f  the  new h ig h  y i e l d i n g  v a r i e t i e s ,
have n e g l e c t e d  to make any comment on. t h e i r  i n f l u e n c e  on th e
in d ig e n o u s  v a r i e t i e s . No c o m p a ra t iv e  m a t e r i a l  i s  a v a i l a b l e  a t
a l l  i n  t h i s  f i e l d ,  o t h e r  th a n  t h a t  c o l l e c t e d  by th e  D i s t r i c t  S tu d y
(1 9 7 2 ) .  U n f o r t u n a t e l y ,  t h i s  does  n o t  examine th e  tem p o ra l  change
d e s h i  wheat f a r m in g ,  b u t  i s  s o l e l y  c o n c e rn e d  w i th  th e  s p a t i a l
d i s t r i b u t i o n  o f  th e  i n d ig e n o u s  wheat i n  r a b i  1971--72.
D a ta  r e l a t i n g  to  d e s h i  wheat i n  t h i s  s tu d y  a r e  b a sed  e n t i r e l y  
on q u e s t i o n n a i r e  m a t e r i a l ,  and so on th e  m em ories o f  th e  c u l t i v a t o r s .  
As th e y  have been  sowing th e  i n d ig e n o u s  v a r i e t i e s  s in c e  th e y  began 
fa rm in g ,  th e  f a r m e r s  found  i t  much more o f  a' p rob lem  to  remember 
th e  a r e a  sown to  d e s h i  f o r  more th a n  t h r e e  p r e v i o u s  r a b i  s e a s o n s .  
C o n s e q u e n t ly ,  th e  t im e  span  o v e r  which p a t t e r n s  o f  d e s h i  wheat 
f a rm in g  a r e  exam ined i s  s h o r t e r  th a n  t h a t  c o n s id e r e d  f o r  th e  new 
h ig h  y i e l d i n g  v a r i e t i e s .  T h is  was u n f o r t u n a t e  b u t  u n a v o id a b le .
N h i le  th e  new h ig h  y i e l d i n g  v a r i e t i e s  have  been  g a in i n g  
p o p u l a r i t y ,  th e  a r e a  sown to  d e s h i  w heat h a s  d e c l i n e d .  F i g . 4*20 
i l l u s t r a t e s  th e  change i n  th e  number o f  d e s h i  g row ers  o v e r  th e  
t h r e e  r a b i  s e a s o n s  p r i o r  to  1971-72 .
T ab le  to  show th e  change i n  th e  p r o p o r t i o n  and number o f  f a r m e r s
sowing d e s h i  w h e a t .
1969-70 1970-71 • , 197 1 -7 2 .
P e r  c e n t  5 8 .16  43*87 28 .5 8
Number o f
d e s h i  g ro w ers  114 ’ 86 56
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
F i g . 4*20.
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I t  m ig h t  he e x p e c te d  t h a t  th e  d e c l i n e  i n  d e s h i  -wheat would 
r e f l e c t  a  r e v e r s e  'S '  shaped  c u rv e .  U n f o r tu n a t e l y  no m a t e r i a l  
was a v a i l a b l e  which c o u ld  i n d i c a t e  the  r a t e  o f  d e c l i n e  i n  d e s h i  
•between 1965-66 and 1968-69 . The p r o p o r t i o n  o f  d e s h i  g row ers  
betw een  1969-70 and 1971-72 a p p e a re d  to  be c o n s i s t e n t  a t  v i l l a g e  
l e v e l  ( F i g . 4 . 2 l ) ,  and th e  c h i  sq u a re  t e s t  f o r  TK 1 sam ples  (15) 
c o n f i rm e d  t h i s  o b s e r v a t i o n .  The d e c l i n e  i n  p o p u l a r i t y  i n  the  
i n d ig e n o u s  v a r i e t y  c o u ld  n o t  be r e l a t e d  to  t h e  v a r i a b l e  ' c a s t e  
g ro u p s  w i t h in  th e  v i l l a g e s ' ,  which had  been  o f  im p o r ta n c e  e a r l i e r  
i n  th e  c h a p t e r  (p . 177 ) a s  t h e  number o f  d e s h i  g row ers  i n  each  
g roup  was too few to  p r o v id e  any r e l i a b l e  c o n c lu s i o n s .
T ab le  to  show th e  c h a n g in g  number o f  d e s h i  wheat g row ers  a t  v i l l a g e
l e v e l .
R a b i  .
V i l l a g e 1969-70 1970-71 1971-72 •
K o lse n a 6 1 .29 45 .16 29 .03 p e r  cen 
d e s h i
S a b d a lp u r ' ' 25 .93 25 .93 18 .52 g row ers
K u rw a l-B a n a ra s 74 .1 2 67-74 48 .39
A k h t i a r p u r 5 9 .3 8 56 .25 3 4 .3 8
Manakpur 6 5 .6 3 40 .6 3 28 .13
C h i r c h i t a 1 8 . 6 1 ’ 3 0 .2 3 18.61
S o u r c e :  F i e l d work f o r  th e  Wheat S tu d y  - March 1972.
' F i g . 4 .2 1 .
F a rm e rs  a p p e a r  to  t r e a t  d e s h i  m e re ly  a s  ' a n p t h e r  v a r i e t y '  
and i t  i s  u s u a l l y  grown i n  s m a l l  q u a n t i t i e s  f o r  home co n su m p tio n .  
I t  would be a g e n e t i c  t r a g e d y  i f  f a r m e r s  c o n t in u e d  to  re d u c e  t h e i r  
d e s h i  wheat any f u r t h e r ,  a s  th e  in d ig e n o u s  v a r i e t i e s  p r o v id e  a
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Diagram summarising; th e  d i r e c t  and i n d i r e c t  f a c t o r s 
which i n f l u e n c e  f a rm e rs  to grow new dw arf  wheat
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_________S t a t i s t i c a l l y  s i g n i f i c a n t  r e l a t i o n s h i p s .
(minimum l e v e l  o f  s i g n i f i c a n c e  = 95 pe?  c e n t ) .
------------- >. P o s s i b l e  c a u s a l  r e l a t i o n s h i p s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t
P o s s i b l e  i n d i r e c t  r e l a t i o n s h i p s
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
F i g . 4 .2 2
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I
wide gone p o o l  from- which th e  h ig h  y i e l d i n g  v a r i e t i e s  a r e  b r e d .
I t  i s  how ever, more p r o f i t a b l e  f o r  th e  f a r m e r  to  grow th e  h i g h e r  
y i e l d i n g  dw arf  wheat even though  th e  i n p u t  r e q u i r e m e n ts  a r e  so 
h i g h .  S in c e  th e  i n t r o d u c t i o n  o f  th e  Mexican dw arf  v a r i e t i e s ,  
f a r m e r s  have  bean  i n c r e a s i n g  t h e i r  t o t a l  a r e a  sown to  wheat a t  
th e  expense  o f  o t h e r  r a b i  c r o p s ,  such  a s  b a r l e y  and gram ( F i g . 3 • 1 8 ) ,  
and have a l s o  been  r e p l a c i n g  t h e i r  d e s h i  wheat w i th  th e  newT h ig h  
y i e l d i n g  v a r i e t i e s .
I n  th e  p r e c e d in g  a n a l y s i s  we have a t t e m p te d  to  assem b le  
e v id e n c e  to  t e s t  th e  n u l l  h y p o th e s e s ,  t h a t  t h e r e  h a s  been  no 
s i g n i f i c a n t  change i n  w heat f a rm in g  p a t t e r n s  w i t h i n  th e  s tu d y  a r e a  
(C h a p te r  2 . p .  59 ) • By show ing t h a t  c a s t e  and farm  s i z e  a r e
h e l p f u l  i n  e x p l a i n i n g  th e  m arked changes  w hich have  t a k e n  p l a c e  
i n  ' th e  s tu d y  a r e a  w i th  th e  a d o p t io n  o f  h ig h  y i e l d i n g  v a r i e t i e s  i n  
p r e f e r e n c e  to  d e s h i  w h ea t ,  th e  c la im s  o f  'the n u l l  h y p o t h e s i s  can 
‘be r e j e c t e d .  The p o s s i b l e  c a u s e s  o f  change have  been  f u l l y  
c o n s id e r e d  and a r e  summ arized i n  F i g . 4*22. The fo rm e r  shows 
r e l a t i o n s h i p s  w hich  have  emerged from th e  a n a l y s i s  and  the  v a r i a b l e s  
w hich  a p p e a r  to  have b o th  a d i r e c t  and an  i n d i r e c t  e f f e c t  on th e  
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4•4•  Changes i n  th e  main v a r i e t i e s  o f  wheat which hnve been 
sown by th e  f a rm e r s  s in c e  1965-66 •
As th e  a d o p t io n  r a t e  o f  dw arf wheat h a s  i n c r e a s e d ,  so have 
th e  v a r i e t i e s  a v a i l a b l e  to  th e  c u l t i v a t o r .  V a r i e t i e s  p o p u la r  i n
1965-66 a r e  no lo n g e r  so w id e ly  grown i n  th e  s tu d y  a r e a  and have 
been  r e p l a c e d  w i th  wheat o f  g r e a t e r  y i e l d  p o t e n t i a l .  In  t h i s  
s e c t io n ^ c h a n g e s  i n  th e  main v a r i e t i e s  grown s in c e  t h e  a d o p t io n  o f  
new w heat w i l l  be exam ined . Each o f  th e  196 f a rm e r s -w a s  a sk e d  i n  
which y e a r  he a d o p te d  th e  new h ig h  y i e l d i n g  v a r i e t i e s ,  and which 
was h i s  m ain  v a r i e t y  i n  e ach  s u c c e s s iv e  r a b i  s e a s o n ,  H e w  wheat 
i n c l u d e d  a l l  th o s e  v a r i e t i e s  which had been  im p o r te d  from Mexico, 
o r  were M exican I n d i a n  h y b r i d s .  In d ig e n o u s  im proved  v a r i e t i e s  have 
been  i n t r o d u c e d  to  th e  f a r m in g  sc en e  c o n s t a n t l y  s in c e  th e  l a t e r  
p a r t  o f  th e  n i n e t e e n t h  and e a r l y  t w e n t i e t h  c e n tu r y  ( 1 6 ) ,  b u t  i n  
o r d e r  to  a v o id  c o n f u s io n ,  t h e s e  were o m i t t e d  i n  t h i s  i n s t a n c e .
Lerma Rojo and S ono ra  64 were among th e  f i r s t  r e d  w hea ts  i n t r o d u c e d  
i n t o  I n d i a  from Mexico ( 1 7 ) ,  and d e s p i t e  much c r i t i c i s m , P i g . 4-23 
shows t h a t  a  r e l a t i v e l y  l a r g e  number o f  th e  f a r m e r s  were p r e p a r e d  
to  sow th e  new wheat b e c a u se  o f  t h e i r  h i g h e r  y i e l d s .
The M exican v a r i e t i e s  have been  c r o s s e d  w i th  s e l e c t e d  in d ig e n o u s  
v a r i e t i e s ,  and  c e r t a i n  amber g r a i n e d  w heats  r e s u l t e d  -  S227, S308, 
S307, S331j w hich u n d e r -w e n t  e x t e n s i v e  t r i a l s  d u r in g  1965-66 b e f o r e  
t h e i r  o f f i c i a l  r e l e a s e  to  t h e  f a r m e r s .  These v a r i e t i e s  had  th e  
dw arf  c h a r a c t e r i s t i c s ,  t o g e t h e r  w i th  th e  amber c o lo u r e d  g r a i n .
They had  th e  a d d i t i o n a l  a d v a n ta g e  o f  s u p e r i o r  y i e l d i n g  a b i l i t i e s  
th a n  d i d  th e  e x i s t i n g  M exican r e d  w hea ts ,L erm a  R a ja  and  Sonora  64, 
and a l s o  were f a i r l y  r e s i s t a n t  to  l o c a l  p e s t s  ( 1 8 ) .  C o n t in u a l  
b r e e d i n g  programmes a r e  c a r r i e d  o u t  a t  th e  m a jo r  a g r i c u l t u r a l  
c o l l e g e s  and u n i v e r s i t i e s  w i t h in  each  s t a t e ,  so t h a t  s t r a i n s
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a d a p te d  to  l o c a l  c h a r a c t e r i s t i c s  can be d e v e lo p e d .
F i g . 4 .2 3  i l l u s t r a t e s  th e  change i n  u se  o f  th e  new h ig h  
y i e l d i n g  v a r i e t i e s  f o r  th e  e n t i r e  196 f a r m e r s  s in c e  1965-66 .
A f u r t h e r  word o f  e x p la n a t i o n  a b o u t  t h i s  d iag ram  ( F i g . 4 .2 3 )  i s  
n e c e s s a r y ,  a s  i t  shows a c o n s id e r a b l e  amount o f  i n f o r m a t io n .
C o n t r a r y  to  c o n v e n t io n ,  th e  tim e a x i s  o f  th e  d iagram  moves i n  a 
v e r t i c a l  a s  opposed  to  a  h o r i z o n t a l  d i r e c t i o n ,  so t h a t  th e  r i s e  
and d e c l i n e  i n  im p o r ta n c e  o f  any s i n g l e  v a r i e t y  can e a s i l y  be 
t r a c e d  from  1965-66 to  1971-72 . By p o s i t i o n i n g  th e  tim e  a x i s  i n  
a  v e r t i c a l  d i r e c t i o n ,  th e  g r a d u a l  i n c r e a s e  in  th e  number o f  
a v a i l a b l e  v a r i e t i e s  i s  a l s o  a p p a r e n t ,  a s  th e  e n t i r e  w id th  o f  the  
h i s to g r a m  i n c r e a s e s  from  y e a r  to  y e a r .  As many o f  th e  v a r i e t i e s  
a r e  g e n e t i c a l l y  s i m i l a r  and  ca n n o t  be d i s t i n g u i s h e d  i n  th e  f i e l d ,  
t h e  h i s to g r a m  f o r  1971-72 h a s  been  summarized i n  F i g . 4 . 23b. to  
show th e  im p o r ta n c e  o f  th e  m a jo r  wheat g ro u p s  w i t h i n  th e  s tu d y  
a r e a .  R e a d in g  F i g . 4*23 from  to p  to  b o t to m , Lerma Rojo was th e  
o u t s t a n d i n g  f a v o u r i t e  i n  b o th  r a b i  1965-66 and  1966-67 , and S o n o ra -6 4  
came n e x t ,  b u t  f a r  b e h in d  i n  term s o f  th e  number who grew i t  a s  th e  
m ain  v a r i e t y .  Both  th e  r e d  w heats  r e a c h e d  t h e i r  peak  i n  r a b i  1967-68 , 
b u t  a l r e a d y  Lerma Rojo had  been  s u r p a s s e d  by S227 which two f a r m e r s  
had  s t a r t e d  to  sow a s  e a r l y  a s  r a b i  1966. D a te s  o f  r e l e a s e  and 
i n n o v a t i o n  a r e  d i f f i c u l t  to  compare b e c au se  th e  e n th u s ia sm  o f  
f a r m e r s  to  o b t a i n  th e  'n e w e s t  v a r i e t y ' , h a s  l e d  to  a  grow ing  b l a c k  
m a rk e t  i n  new wheat se e d  w hich o f t e n  h a s  n o t  b een  o f f i c i a l l y  r e l e a s e d  
f o r  s a l e .  I n  t h i s  s i t u a t i o n  i t  i s  p o s s i b l e  t h a t  f a r m e r s  sowing
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v a r i e t i e s  o f  wheat b e f o r e  t h e i r  o f f i c i a l  r e l e a s e  d a t e s  a r e  n o t  
p r o v i d i n g  wrong i n f o r m a t i o n ,  b u t ,  t h ro u g h  f a i r  means o r  f o u l ,  have 
been  a b le  to  vp r o c u r e  a c e r t a i n  amount o f  s e e d  f o r  th e m s e lv e s  v e ry
c lo s e  to  th e  tim e  when Hie s e e d  was r e l e a s e d .  The a c t u a l  r e l e a s e  
d a te  o f  S227 was n o t  a v a i l a b l e ,  so w h e th e r  th e  s e e d  was sown p r i o r  
to  i t s  o f f i c i a l  r e l e a s e  d a te  o r  n o t  c a n n o t  be e s t i m a t e d .
By 1968-69 , v a r i e t y  number S308, o f f i c i a l l y  r e l e a s e d  i n  r a b i
1966-67 had  become th e  v a r i e t y  u s e d  by 49 pci* c e n t  o f  th e  a d o p te r s  
( F i g . 4 - 2 3 ) .  F o u r  t im es  th e  number o f  f a r m e r s  sowed i t  a s  t h e i r  
main, v a r i e t y  a s  i n  -the p r e v io u s  r a b i . S227 from which had been  b re d  
K a lyan  227 was a f f e c t e d  by r u s t  ( 19) ,  b u t  i n  r a b i  1968-69 i t  r e a c h e d  
i t s  p e a k .  37 p e r  c e n t  o f  th e  a d o p te r s  were sow ing  i t  a s  t h e i r  
main v a r i e t y .  T o g e th e r ,  t h e s e  were by f a r  th e  m ost p o p u la r  v a r i e t i e s  
among th e  f a r m e r s .  Lerma Rojo o c c u p ie d  t h i r d  p o s i t i o n ,  b u t  
S h a r b a t i  S o n o ra ,  a  h y b r id  o f  Sonora*"64, was b e in g  i n c r e a s i n g l y  u s e d .  
S h a r b a t i  means am ber, and a f t e r  a  s l i g h t  d e c r e a s e  i n  1969-70 , th e  
number o f  f a r m e r s  who sowed S h a r b a t i  S onora  c o n t in u e d  to  i n c r e a s e ,  
th ough  f a r  from  d r a m a t i c a l l y .  A c c o rd in g  to  th e  recom m endations  
o f  th e  I n d i a n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e  i n  D e lh i  (20)  S h a r b a t i  
S o n o ra  was n o t  a s u i t a b l e  v a r i e t y  f o r  th e  p l a i n s  o f  U t t a r  P ra d e s h .
By r a b i  1969-70 , th e  o r i g i n a l  M exican v a r i e t i e s  were u s e d  
f a r  l e s s ,  and s t i l l  S308 u n d e r  th e  g roup  name o f  S o n a l ik a -w a s  th e  
m ost i m p o r ta n t  v a r i e t y .  44*00 p e r  c e n t  o f  th e  f a r m e r s  were sowing 
i t  a s  t h e i r  main v a r i e t y .  N ext i n  im p o r ta n c e  was K a ly a n so n a ,  
w i th  K a ly an  227 b e in g  sown by 3 0 .0 0  p e r  c e n t  o f  th e  a d o p t e r s .
The p r o p o r t i o n  o f  th e  a d o p te r s  sowing t h e s e  v a r i e t i e s  h a s  f a l l e n  
s l i g h t l y , owing to  an o v e r a l l  i n c r e a s e  i n  th e  number o f  f a r m e r s
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sow ing  new w heat ( F i g . 4*23) and to  th e  f a c t  t h a t  t h r e e  new v a r i e t i e s  
had  r i s e n  i n  s t a t u s  to  b e in g  th e  main v a r i e t i e s  o f  35 f a r m e r s .
One o f  t h e s e  was v a r i e t y  RR21, which was o r i g i n a l l y  r e l e a s e d  i n
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r a b i  1966-67 . G e n e t i c a l l y  i t  i s  v e ry  c lo s e  to  SJ08 . When th e  
b r e e d in g  o f  S308 from th e  o r i g i n a l  M exican v a r i e t y  number '308 
began  a t  th e  I n d i a n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e ,  D e l h i ,  a 
c e r t a i n  amount o f  number 308 was ta k e n  to  P a n ta n a g a r  U n i v e r s i t y  
i n  U t t a r  P r a d e s h ,  where i t  was d e v e lo p e d  s e p a r a t e l y  and  r e l e a s e d  
i n  1966-67 a s  RR21. The two v a r i e t i e s  a r e  i d e n t i c a l  i n  th e  f i e l d  
e x c e p t  f o r  th e  f a c t  t h a t  a h ig h  p r o p o r t i o n  o f  RR21 s h a t t e r s  on 
m a tu r in g .  I t  i s  f e l t  t h a t  P i g . 4 .2 3  may be m i s l e a d i n g  i n  t h a t  
th e  p r o p o r t i o n  o f  RR21 to  i t s  r e l a t i v e  S308 may n o t  be known.
E x c e p t  g e n e t i c a l l y ,  t h e y  a r e  i d e n t i c a l  and  can o n ly  be c l a s s e d  
a s  S o n a l ik a  when exam ined  i n  th e  f i e l d .
I n  1969-70 S o n a l ik a  was t h e  main v a r i e t y  o f  64 p e r  c e n t  o f  
th e  120 a d o p t in g  f a r m e r s .  By 1971-72, P i g . 4 .2 3  shows t h a t  th e  
p a t t e r n  had changed  l i t t l e . S o n a l ik a  c o n s i s t i n g  o f  S308 and RR21 
was t h e  m ost p o p u l a r  ty p e  o f  w h ea t .  V a r i e t y  HD1553 was i n  e v id e n c e  
by 1970-71• T h is  i s  a n o t h e r  h y b r id  o f  th e  S o n a l ik a  group  which 
h a s  been  d e v e lo p e d  a t  th e  I n d i a n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e ,  
D e l h i ,  (HD -  h y b r id  D e l h i ) ,  and i s  r e s i s t a n t  to  s h a t t e r i n g .  In  
1971-72 , 54 p e r  c e n t  o f  th e  193 a d o p t in g  f a r m e r s  grew i t .  A lth o u g h  
th e  p r o p o r t i o n  h a s  n o t  changed  s i g n i f i c a n t l y  s in c e  1968-69 , th e  
number o f  a d o p te r s  o f  t h e  new wheat h a s ,  and  so S o n a l ik a  has  
i n c r e a s e d  i n  p o p u l a r i t y .  V a r i e t y  HD. 1593, a  r u s t  r e s i s t a n t  v e r s i o n  
o f  K a lyan  227 was r e l e a s e d  i n  1968. HD 1593 i n c r e a s e d  i n  
im p o r ta n c e  q u i t e  m ark e d ly  and  t h i s ,  t o g e t h e r  w i th 'S 2 2 7  and K alyan  227 
c o n s t i t u t e d  K a ly a n so n a .  A g a in ,  a s  w i th  t h e  S o n a l ik a  g ro u p ,  th e
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i n d i v i d u a l  members o f  K a ly a n so n a  a r e  i n d i s t i n g u i s h a b l e .  I n  1971-72 , 
27*.00 p e r  c e n t  o f  th e  f a r m e r s  were sowing th e  v a r i o u s  members o f  
t h e  K a ly a n aso n a  g ro u p .
The f a r m e r s  a r e  a d v is e d  to  change t h e i r  w heat e v e ry  t h r e e  
o r  f o u r  s e a s o n s ,  b u t  a s  th e y  a r e  u n a b le  to  d i s t i n g u i s h  th e  
i n d i v i d u a l  members o f  th e  wheat g ro u p s  i n  th e  f i e l d ,  th e  s t r a i n s  
'of w heat a r e  n o t  k e p t  p u re  a t  h a r v e s t  t im e .  There  seemed no p o i n t  
i n  ex am in in g  th e  r a t e s  o f  a d o p t io n  o f  th e  i n d i v i d u a l  members, b u t  
t h e i r  im p o r ta n c e  i n  te rm s  o f  g ro u p s  was f e l t  to  be r e l e v a n t  to  th e  
s tu d y .  I t  m ust be s a i d  t h a t ,  a l t h o u g h  d i s t i n c t i o n  be tw een  one 
v a r i e t y  and a n o th e r  i s  n o t  a lw ays  p o s s i b l e ,  th e  f a r m e r s  a r e  a t  
l e a s t  w e l l  aware o f  th e  r a n g e  o f  v a r i e t i e s  i n  e x i s t e n c e .
Both  S o n a l ik a  and  K a lyansona  a r e  h i g h l y  recommended f o r  the  
p l a i n s  and U t t a r  P r a d e s h .  K a lyansona  i s  th e  e a r l y  v a r i e t y  and 
S o n a l ik a  i s  s u i t a b l e  f o r  b o th  e a r l y  and l a t e  s e e d i n g .  S o n o ra -6 4  
and  S h a r b a t i  S onora  a r e  n o t  recommended f o r  U t t a r  P ra d e s h  a s  e i t h e r  
e a r l y  o r  l a t e  w h ea t .  I t  was th e  m ain  v a r i e t y  o f  o n ly  22 f a r m e r s ,  
by r a b i  1971-72 , and so i t  was n o t  o f  g r e a t  s i g n i f i c a n c e  i n  th e  
Wheat S tu d y  a r e a .  The fh rm e rs  were aware o f  i t s  u n s u i t a b i l i t y  
to  t h e  p l a i n s  o f  U t t a r  P r a d e s h .
I n  1970-71 , t h e r e  became a v a i l a b l e  one o f  two new t r i p l e  
gene v a r i e t i e s ,  HU 1977 w hich was o f f i c i a l l y  r e l e a s e d  i n  r a b i  
1971-72 . The t r i p l e  gene v a r i e t i e s  have  even h i g h e r  y i e l d  
p o t e n t i a l s  and t h e i r  r i s e  i s  j u s t  becoming d e t e c t a b l e  th ro u g h  
th e  two f a r m e r s  sow ing  HU 1941 H i r a ,  and a t h i r d  g row ing  HU 1944 
i n  r a b i  1971-72 . These v a r i e t i e s  were r e l e a s e d  i n  1970-71 and 
1971-72 r e s p e c t i v e l y .
An i n i t i a l  h y p o t h e s i s  was to  examine th e  r e l a t i o n s h i p  
be tw een  th e  d a t e s  o f  r e l e a s e  and a d o p t i o n .  I t  was th o u g h t  t h a t
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'T ab le  to  show th e  number o f  main v a r i e t i e s  u se d  f o r  th e  f i r s t  
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S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
F i g . 4 .2 4 .
th e  sp a ce  o f  t im e  betw een  th e  r e l e a s e  and a d o p t io n  d a t e s  would 
d e c r e a s e  a s  th e  new w heat became more p o p u la r .  T h is  h a s  n o t  
been  th e  c a se  b e c a u s e  th e  new v a r i e t i e s  a r e  i n  e x t r e m e ly  s h o r t  
- supp ly  and s u f f i c i e n t  s e e d  c a n n o t  be d e v e lo p e d  to  comply w i th  
demands i n  u n d e r  two to  t h r e e  y e a r s .  S o n a l ik a  and K a lyansona  
occupy 8 3 .0 0  p e r  c e n t  o f  th e  l a n d  sown w i th  th e  main new v a r i e t i e s  
o f  w heat i n  th e  s tu d y  a r e a  and th e  D i s t r i c t  S tu d y  ( 1 9 7 2 ) ,  c o n f i rm s  
t h a t  t h e s e  v a r i e t i e s  p re d o m in a te  i n  B u la n d s h a h r  d i s t r i c t .  There  
was no e v id e n c e  i n  th e  d a t a  to  show t h a t  th e  p a t t e r n  o f  th e  
v a r i e t i e s  b e in g  grown v a r i e d  from one v i l l a g e  to  th e  n e x t ,  o r  from 
one c a s t e  to  a n o t h e r .  D o u b t l e s s  such  a p a t t e r n  would become 
a p p a r e n t  a t  d i s t r i c t  o r  even  s t a t e  l e v e l ,  b u t  c o n d i t i o n s  f o r  
grow ing  th e  new v a r i e t i e s  a r e  r e l a t i v e l y  c o n s t a n t  th ro u g h o u t  th e  
d i s t r i c t ,  where t h e  s o i l s ,  to p o g ra p h y  and c l i m a t e  show l i t t l e  
v a r i a t i o n ,  and such  d i f f e r e n c e s  w i th in  th e  Wheat S tu d y  a r e a  a r e  
q u i t e  i n s i g n i f i c a n t .
The o n ly  i n t e r e s t i n g  p a t t e r n  r e v e a l e d  by th e  a n a l y s i s  o f  
th e  f i e l d  d a t a  a t  v i l l a g e  and c a s t e  l e v e l  i n v o lv e d  th e  number o f  
v a r i e t i e s  o f  w heat which had  been  grown i n  e a ch  v i l l a g e  s in c e
1965-66 . The t h r e e  c a n a l  v i l l a g e s  o f  S a b d a lp u r ,  K o lse n a  and 
K u rw a l-B a n a ra s  ( F i g . 1 . 4 )  showed m ost d i v e r s i t y  i n  th e  v a r i e t i e s  
t h e y  grew ( F i g . 4 * 2 4 ) ,  b u t  i n  e v e ry  v i l l a g e  and i n  e v e ry  c a s t e ,  
S o n a l ik a  was th e  m ost commonly sown v a r i e t y  by 1972, and 
K a ly a n so n a ,  th e  se co n d .
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The d a t a  were exam ined t o • see  which f a r m e r s  were f i r s t  to  
sow a  new wheat v a r i e t y  a s  t h e i r  main v a r i e t y .  T h is  c o u ld  p o i n t  
to w a rd s  t h e  i n n o v a t i n g  f a r m e r s  o f  th e  s tu d y  a r e a ,  b u t  i t  was n o t
n e c e s s a r i l y  th e  f a r m e r  : in ( .reduc ing  a s t r a i n  to  th e  a r e a ,  who 
s h o u ld  be th e  f i r s t  to sou  i t  a s  h i s  main v a r i e t y .  I t  c o u ld  
be t h e  c a s e ,  b u t  p e r s o n a l  p r e f e r e n c e s  a r e  in v o lv e d  and so ,  
a s su m p t io n s  t h a t  th e  f i r s t  f a r m e r  to ' sow h i s  l a r g e s t  f i e l d s  
w i th  a  new v a r i e t y  was th e  i n n o v a t o r ,  c o u ld  n o t  be made. A 
p a t t e r n  d id  emerge a t  th e  l e v e l  o f  th e  c a s t e  g ro u p s  i n  th e  
v i l l a g e s ,  how ever, ( F i g . 4*24) and i t  a p p e a re d  t h a t  i n  a l l  c a s e s  
e x c e p t  M anakpur, th e  dom inan t c a s t e  i n  te rm s  o f  num bers was th e  
f i r s t  to  sow a p a r t i c u l a r  v a r i e t y  a s  t h e i r  main v a r i e t y .
A l th o u g h  th e  Lodhas o f  c a s t e  g roup  I I  were dom inan t i n  te rm s o f  
numbers i n  M anakpur, d u r in g  th e  e n u m e r a t i o n , ' one was aware t h a t  
th e  R a j p u t s  were th e  more i n f l u e n t i a l  g roup  i n  th e  v i l l a g e .  The 
r e s u l t s  t h a t  th e  R a j p u t s  were th e  i n n o v a t o r s  t h e r e f o r e  co n f i rm e d  
f i e l d  o b s e r v a t i o n s .
D e s p i te  th e  f a c t  t h a t  f o u r t e e n  h y b r id s  o f  M exican wheat 
have  a t  some t im e  been  grown by th e  f a r m e r s  i n v o lv e d  i n  th e  
Wheat S t u d y , r e l a t i v e l y  few v a r i e t i e s  a r e  v e r y  p o p u l a r  a t  
p r e s e n t .  T h is  m arked c o n c e n t r a t i o n  on th e  S o n a l ik a  and  K a lyansona  
v a r i e t i e s  o f  w heat seems to  be a f e a t u r e  o f  t h e  whole o f  
B u la n d s h a h r  d i s t r i c t  a c c o r d in g  to  th e  D i s t r i c t  S tu d y  o f  1972.
A c c o rd in g  to  K o h l i  (1968) o f  th e  I n d i a n  A g r i c u l t u r a l  
R e s e a rc h  I n s t i t u t e ,  D e lh i  ( 2 1 ) ,  S o n a l ik a  i s  p r e f e r r e d  by th e  
f a r m e r s  b e c a u s e  t h e  w heat i s  am ber, h a rd  and r e s e m b le s  'good  
q u a l i t y  I n d i a n  w h e a t s ' ( 2 2 ) .  When sown i n  ' r i c h '  s o i l  w i t h
M
a d e q u a te  i r r i g a t i o n  f a c i l i t i e s ,  ' t h e  wheat p o s s e s s e s  a  h ig h  d e g re e  
o f  r e s i s t a n c e  to  a l l  t h r e e  r u s t s  and lo o s e  s m u t1 ( 2 3 ) .
S o n a l ik a  a l s o  g i v e s  v e ry  h ig h  y i e l d s  o f  s u p e r i o r  q u a l i t y  g r a i n
and c h a f f  (24-), t h e  l a t t e r  b e in g  o f  g r e a t  v a lu e  a s  a n im a l  f o d d e r ,  
and so t h e  semi--dwarf n a t u r e  o f  S o n a l ik a  makes i t  much more 
p o p u la r  w i th  t h e  f a r m e r s  th a n  s h o r t e r  v a r i e t i e s ,  which may be 
‘a b l e  to  p ro d u ce  more w heat b u t  whose a d d i t i o n a l  y i e l d s  o f  f o d d e r  
a r e  l i m i t e d  by t h e i r  s i z e .  S t r a i n s  o f  wheat 30 cm. t a l l  have been  
d e v e lo p e d  a t  t h e  I n d i a n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e ,  D e l h i ,  
and t h i s  i n c l u d e s  a  10 to  15 cm. head  o f  g r a i n .  These v a r i e t i e s  
c o u ld  n o t  become p o p u l a r  w i th  th e  f a r m e r s  y e t ,  b e c a u s e  o f  th e  
premium p l a c e d  on a good y i e l d  o f  s t r a w .
K a ly a n so n a  w h ea t ,  a c c o r d in g  to  K o h l i  ( 2 5 ) ,  p o s s e s s e s  a  v e r y  
h ig h  r e s i s t a n c e  to  t h r e e  s p e c i e s  o f  r u s t  and lo o s e  sm ut. Mr V .S . 
M a thu r ,  t h e  c h i e f  w heat b r e e d e r  a t  th e  I n d i a n  A g r i c u l t u r a l  R e s e a rc h  
I n s t i t u t e ,  D e lh i  c la im s  t h a t  th e  o p p o s i t e  i s  t r u e , a n d  u n t i l  th e  
r e c e n t  deve lopm en t o f  HD 1593, K a lyansona  h a s  b e e n  s e v e r e l y  
a f f e c t e d  by t h e s e  b l i g h t s .  I f  th e  p l a n t  i s  n o t  b a d ly  d i s e a s e d ,  
t h e  g r a i n  q u a l i t y  o f  K a ly an so n a  i s  e x t r e m e ly  good and  y i e l d s  a r e  
h i g h .  B o th  S o n a l ik a  and K a ly an so n a  were w id e ly  grown i n  th e  
s tu d y  a r e a ,  b u t  t h e i r  p o p u l a r i t y  m ig h t  have b een  due to  th e  l i m i t e d  
c h o ic e  o f  s e e d  a v a i l a b l e  to  th e  c u l t i v a t o r .
S e v e r a l  s e e d  v a r i e t i e s  have  been  i n t r o d u c e d  to  th e  a r e a  
( F i g . 4 . 2 3 ) ,  b u t  o n ly  c e r t a i n  v a r i e t i e s  were w e l l  s u i t e d  to  th e  
s tu d y  a r e a  and  have  been  d e v e lo p e d ,  f o r  i n s t a n c e  K a ly a n so n a  and 
S o n a l ik a ,  a t  t h e  t im e  cJf t h e  Wheat S t u d y . At f i r s t ,  s e ed  was 
i n c r e a s e d  th ro u g h  th e  governm ent o r g a n i s a t i o n s ,  su c h  a s  th e
I
R a t i o n a l  S eeds  C o r p o r a t i o n ,  and  th e n  by l o c a l  f a r m e r s  th e m s e lv e s ,  
so t h a t  t h e s e  s e e d s  were th e  m ost e a s i l y  a v a i l a b l e  new v a r i e t i e s  
i n  th e  d i s t r i c t ,  and  dom ina ted  th e  wheat sown a r e a .  The n e w e s t
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" t r ip le  gene v a r i e t i e s f I I I r a  and M oti — HI) 1941 and IID 1944, were 
i n  v e ry  s h o r t  s u p p ly  i n  r a b i  1971- 7 2 ,  and s in c e  t h e i r  r e l e a s e  to  
f a r m e r s  be tw een  1970 and 1972, i n s u f f i c i e n t  s e e d  had  been  d e v e lo p e d  
by th e  f i e l d  work p e r i o d  f o r  a l l  th e  f a n n e r s  to  have a c c e s s  to  
t h e s e  p o t e n t i a l l y  h i g h e r  y i e l d i n g  v a r i e t i e s ;  c o n s e q u e n t ly , th e y  
had  l i t t l e  c h o ic e  b u t  to  sow th e  se e d  m ost r e a d i l y  . a v a i l a b l e .  I f  
th e  r e l a t i v e l y  new t r i p l e  gene v a r i e t i e s  a r e  a  s u c c e s s  i n  th e  a r e a ,  
e x t e n s i o n  work w i l l  c o n c e n t r a t e  on s p r e a d i n g  t h e s e  v a r i e t i e s  and 
g r a d u a l l y  S o n a l ik a  and  K a lyansona  w i l l  be r e p l a c e d .  A r e p e a t  o f  
th e  p a t t e r n  o f  th e  g row ing  p o p u l a r i t y  and d e c l i n e  o f  Lerma Rojo 
and to  a  l e s s e r  e x t e n t  th e  Sonora  w heats  ( F i g . 4 .2 3 ) ,  can  be 
v i s u a l i s e d .
The t r i p l e  gene v a r i e t i e s  a r e  even more demanding on th e  
f a r m e r  f o r  t h e i r  p h y s i c a l  r e q u i r e m e n ts  th a n  were th e  o l d e r  s i n g l e  
gene v a r i e t i e s ,  and th e  change from  t h e s e  v a r i e t i e s  to  th e  t r i p l e  
gene s t r a i n s  h a s  been  g r a d u a l ;  a n e c e s s a r y  p r o c e s s ,  a s  th e  
f a r m e r s  a r e  now l e a r n i n g  th e  d i f f e r e n c e s  be tw een  th e  new wheat 
and  th e  d e s h i  v a r i e t i e s .  F i g . 4 » 23( a )  m ig h t  show a l a r g e  s e l e c t i o n  
o f  v a r i e t i e s  a v a i l a b l e  to  th e  f a r m e r ,  b u t  many o f  t h e s e  a r e  
a lm o s t  i d e n t i c a l  g e n e t i c a l l y  and F i g . 4*23 (b )  shows th e  v a r i e t i e s  
i n  t h e i r  m a jo r  g r o u p s .  The number o f  v a r i e t i e s  t h a t  h a s  been  
r e l e a s e d  and d e v e lo p e d  i n  th e  a r e a  i s  s e v e r e l y  r e s t r i c t e d .  One 
g e t s  t h e  i m p r e s s io n  t h a t  t h e r e  a r e  num erous h ig h  y i e l d i n g  v a r i e t i e s  
a v a i l a b l e  b e c a u s e  o f  th e  new s t r a i n s  which a r e  c o n s t a n t l y  b e in g  
i n t r o d u c e d  to  th e  f a r m e r .  On th e  c o n t r a r y ,  m ost o f  th e  wheat a r e a  
i s  sown w i th  r e l a t i v e l y  few v a r i e t i e s  ( F i g . 4 . 2 3 ( b ) )  and th e  
a v a i l a b i l i t y  o f  a l i m i t e d  ran g e  , and h e n c e ,  t h e  r e l a t i v e l y  g r a d u a l  
change i n  t h e  p a t t e r n  o f  u se  o f  d i f f e r e n t  wbeat v a r i e t i e s  i n  th e  
s tu d y  a r e a  i s  a p p a r e n t  from F ig ,4 « 2 3 *
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4 • 5 • C o n c lu s io n .
The r e s u l t s  o f  t h i s  c h a p te r  on i n n o v a t io n  p a t t e r n s  c o u p le d  
w i th  d i s c u s s i o n s  w i th  d i s t r i c t  a g r i c u l t u r a l  o f f i c i a l s  i n d i c a t e d  
■ that new wheat s e e d  had been  i n  s h o r t  s u p p ly ,  p a r t i c u l a r l y  i n  
th e  y e a r s  im m e d ia te ly  a f t e r  1965. T h is  has  p r o b a b ly  l e d  to  a  
m o d i f i c a t i o n  o f  th e  t h e o r e t i c a l  a d o p t io n  r a t e  c u rv e  i n  th e  stud jr  
a r e a ,  p a r t i c u l a r l y  i n  i t s  e a r l y  s t a g e s .  The t h e o r e t i c a l  ’S '  
sh a p ed  i n n o v a t i o n  cu rv e  i s  th e  r e s u l t  o f  a  s i t u a t i o n  where a 
p s y c h o l o g i c a l  c o n s t r a i n t  i s  th e  m a jo r  i n f l u e n c e  on th e  d e c i s i o n  
to  i n n o v a t e .  T h is  s i t u a t i o n  does  n o t  compare w i th  t h e  Wheat 
S tu d y  a r e a  where s u p p ly  c o n s t r a i n t s  have l a r g e l y  been  r e s p o n s i b l e  
f o r  th e  a d o p t io n  p a t t e r n s  o f  new wheat and o f  i n d i v i d u a l  wheat 
v a r i e t i e s .  W hatever  th e  shape  o f  th e  i n n o v a t io n  c u rv e ,  th e  n u l l  
h y p o t h e s i s  t h a t  no s i g n i f i c a n t  changes have t a k e n  p l a c e  i n  wheat 
f a rm in g  p a t t e r n s ,  c a n n o t  be a c c e p t e d ,  a s  by 1971-72 , w i t h in  seven  
y e a r s  o f  t h e i r  i n t r o d u c t i o n , 97 p e r  c e n t  o f  th e  f a r m e r s  enum era ted  
f o r  th e  Wheat S tu d y  were sowing th e  new w heat v a r i e t i e s .  These 
d a t a ,  from  a p r o g r e s s i v e  fa rm in g  a r e a  p r e s e n t  r e s u l t s  w hich g re e n  
r e v o l u t i o n  e n t h u s i a s t s  want to  s e e .  The f a r m e r s  a r e  keen  to  
e x p e r im e n t  w i th  th e  new v a r i e t i e s ,  and a s  th e y  become more p o p u la r ,  
th e  I n d i a n  governm ent e x p e c t s  t h a t  c ro p  p r o d u c t i o n  w i l l  i n c r e a s e  
a s  t h e  y i e l d  p o t e n t i a l  o f  t h e s e  new h ig h  y i e l d i n g  v a r i e t i e s  i s  
so much h i g h e r  th a n  th e  in d ig e n o u s  s t r a i n s .  I f ,  i n  a d d i t i o n ,  
t h e  f a r m e r s  i n c r e a s e  th e  a r e a s  sown w i th  t h e s e  h ig h  y i e l d i n g  ■ 
v a r i e t i e s ,  t h e  s u b j e c t  to  be d i s c u s s e d  i n  th e  f i r s t  p a r t  o f  th e  
n e x t  c h a p t e r ,  a m a jo r  change c o u ld  t a k e  p la c e ,  i n  th e
f
s c a l e  o f  fo d d  p r o d u c t i o n .
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CHAPTER 5 .
The ch a n g in g  a r e a l  p a t t e r n  o f  hip.ii y i e l d i n g  v a r i e t i e s  
o f  wheat i n  the  s tu d y  a r e a .
5 .1 .  Changes i n  th e  a r e a l  e x t e n t  o f  new h ig h  y i e l d i n g
v a r i e t i e s  o f  whea t .
■The High  Y ie ld in g  V a r i e t i e s  Programme was i n s t i t u t e d  i n  
1966 to  r a i s e  th e  a g r i c u l t u r a l  o u t p u t  i n  I n d i a .  T h is  was to he 
a c h ie v e d  by i n c r e a s i n g  th e  t o t a l  a r e a  sown w i th  th e  new v a r i e t i e s  
and , s i m u l t a n e o u s l y  i n c r e a s i n g  th e  o u t p u t  p e r  u n i t  a r e a  by th e  
i n t r o d u c t i o n  o f  m u l t i p l e  c ro p p in g  sy s tem s  to  w hich  th e  new 
v a r i e t i e s  a r e  i n  t h e o r y  w e l l  s u i t e d .  I n  c h a p t e r  4 we saw t h a t  
a lm o s t  100 p e r  c e n t  o f  th e  f a rm e r s  a d o p te d  th e  new wheat w i t h in  
se v en  y e a r s  o f  i t s  i n t r o d u c t i o n  to th e  s tu d y  a r e a .  T h is  s i t u a t i o n  
where th e  f a r m e r s  a r e  r e s p o n s iv e  to  i n n o v a t io n ,  i s  an im p o r ta n t  
f a c t o r  i n  th e  s u c c e s s  o f  th e  Programme. C h a p te r  5 f i r s t  exam ines 
th e  changes  i n  a r e a  sown to new w hea t ,  and  th e n  c o n s i d e r s  the  
e f f e c t  t h a t  th e  new v a r i e t i e s  have had  on th e  o v e r a l l  c ro p p in g  
p a t t e r n s  u s e d  i n  th e  s tu d y  v i l l a g e s .  I n  th e s e  two c h a p t e r s ,  4 
and we s h a l l  se e  how f a r  t h e ,a im s o f  th e  H igh  Y ie ld in g  
V a r i e t i e s  Programme a r e  b e in g  r e a l i s e d  i n  th e  Vfheat S tu d y , a r e a .
I n  th e  f i r s t  p a r t  o f  th e  c h a p t e r  which d i s c u s s e s  th e  change 
i n  a r e a  sown to  new w hea t ,  th e  a n a l y s i s  w i l l  be c a r r i e d  o u t  a t  
d i s t r i c t  l e v e l  and a l s o  a t  th e  more d e t a i l e d  s c a l e  o f  th e  Wheat 
S t u d y . The f a r m e r s  were a sk ed  what a r e a  o f  new dw arf o r ' in d ig e n o u s  
im proved  wheat th e y  had sown s in c e  t h e y  a d o p te d  t h e s e  v a r i e t i e s .  
They fo u n d  l i t t l e  d i f f i c u l t y  i n  rem em bering t h i s  a s  th e  dwarf 
wheat s t i l l  seemed v e r y  new to  th e  f a r m e r  who i s  unaccustom ed  
to  su c h  i n n o v a t i o n s .
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INCREASE IN THE AREA SOWN TO 
DWARF WHEAT IN THE STUDY AREA.
Total area of wheat sown
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F i g . 5.1 i l l u s t r a t e s  th e  i n c r e a s e  i n  th e  a r e a  seen  to th e  
new h ig h  y i e l d i n g  v a r i e t i e s  s in c e  1965-66 , th e  y e a r  o f  t h e i r  
i n t r o d u c t i o n  to  I n d i a n  f a r m e r s .  The W ilcoxon M atched P a i r s ,
S ig n e d  Ranks t e s t  was u s e d  to  compare th e  a r e a  o f  wheat sown i n  
two s u c c e s s iv e  y e a r s  ( l ) .  The i n c r e a s e  h a s  been  a s t e a d y ,  p o s i t i v e  
one and  th e  t e s t  showed t h a t  t h e  a r e a  sown by th e  i n d i v i d u a l  
f a r m e r s  i n c r e a s e d  s i g n i f i c a n t l y  each  y e a r .  Ron p a r a m e t r i c  
s t a t i s t i c a l  t e s t s - h a d  to  be u s e d  b e c au se  th e  s tu d y  d a t a  a r e  n o t  
n o rm a l ly  d i s t r i b u t e d ,  n o r  can th e y  be t r a n s fo r m e d  e a s i l y .  The 
W ilcoxon t e s t  i s  p a r t i c u l a r l y  s u i t a b l e  i n  t h i s  c a s e  be c au se  th e  
a n n u a l  sam p les  o f  w heat sown each  y e a r  a r e  p i-obably  r e l a t e d .
The a r e a  sown i n  one y e a r  i s  l i k e l y  to  i n f l u e n c e  d e c i s i o n s  on 
how much wheat w i l l  be sown th e  f o l l o w i n g  y e a r ;  c o n s e q u e n t ly ,  
t h e s e  d a t a  a r e  u n l i k e l y  to  be in d e p e n d e n t  o f  e a ch  o t h e r ,  and 
t h i s  f u l f i l s  th e  r e q u i r e m e n ts  o f  th e  W ilcoxon M atched P a i r s ,
S ig n e d  Ranks t e s t .
As th e  a r e a  sown w i th  new wheat i n c r e a s e s  each  y e a r  ( F i g . 5 . 1 ) ,  
so th e  f r e q u e n c y  d i s t r i b u t i o n  o f  th e  a r e a  c u rv e  m ust a l s o  
change ( F i g . 5 . 2 ) .  The Kolm ogorov-Sm irnov t e s t  h a s  been  u s e d  
to  f i n d  i f  th e  f r e q u e n c y  d i s t r i b u t i o n  o f  th e  cu rv e  changes  
s i g n i f i c a n t l y  a s  th e  number o f  f a rm e r s  sow ing  l a r g e r  a r e a s  w i th  
new w heat e a ch  y e a r  i n c r e a s e s . .  Each y e a r  was compared w i th  th e  
p r e v i o u s  y e a r  to  se e  i f  th e  change i n  th e  form o f  th e  c u rv e  had  
been  s i g n i f i c a n t  ( F i g . 5 - 2 ) .  A r e s u l t  s i g n i f i c a n t  a t  th e  one p e r  
c e n t  l e v e l  o c c u r r e d  be tw een  1965-66 and 1966-67 ( F i g s .5 ■ 2 .and  5*3)•  
I n  th e  y e a r  f o l l o w i n g  th e  i n t r o d u c t i o n  o f  new wheat to  B u la n d sh a h r  
d i s t r i c t , 1966-67 , th e  'p r o p o r t io n  o f  f a r m e r s  sow ing  be tw een  10.1 and 
5 1 .6  b ig h a s  ( 0 .9  to  2 .5  h e c t a r e s ) ' o f  new wheat r o s e  s i g n i f i c a n t l y  
( F i g . 5 . 2 .  and 5 . 3 ) .
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T ab le  o f  ’I)1 v a lu e s  from th e  Kolmogorov-Smirnov t e s t  
com paring  the f r e q u e n c y  d i s t r i b u t i o n s  o f  th e  a r e a s  
sown to  new wheat between 1066 -  66 and 1971 -  7 2 .
Year 1D' v a lu e
1965-^66 to 1966-67 0 .2 5 0
1966- 6.7 to 1967-68 0 .1 0 7 s i g n i f i c a n t  a t
one p e r  c e n t
1967-68 to 1968-69 0 .1 0 4 l e v e l .
1968-69 to 1969-70 0.021
1969-70 to 1970-71 0 .019
1970-71 to 1971-72 0.051
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
F i g . 5 -3 .
The o t h e r  s i g n i f i c a n t  change i n  d i s t r i b u t i o n  o c c u r r e d  when 
th e  mode changed  from 10.1 -  3 1 .6  b ig h a s  ( 0 .9  -  2 .5  h e c t a r e s )  
g roup  to  th e  group  above i t  ( F i g . 5 . 2 ) .  The f a l l  i n  th e  number o f  
f a r m e r s  w i th in  th e  10.1 -  5 1 .6  b ig h a  group ( 0 .9  -  2 .5  h e c t a r e s )  
l e d  to  a change i n  th e  form o f  th e  d i s t r i b u t i o n  a r e a s  sown w ith  
th e  new w hea t ,  and a l t h o u g h  th e  number o f  a d o p te r s  c o n t in u e d  to  
i n c r e a s e ,  th e  form o f  th e  cu rve  d id  n o t  a l t e r  s i g n i f i c a n t l y .  On 
th e  f i r s t  o c c a s io n  t h a t  th e  Kolmogorov-Smirnov t e s t  showed a
A s i g n i f i c a n t  change -was n o t  found  to  have t a k e n  p l a c e  betw een
1966-67 and 1967-68 (D = 0 .1 0 7 )  ( F i g . 5 . 3 ) j f o r  a l t h o u g h  th e  
'D ' v a lu e  was g r e a t e r  th a n  i n  th e  f o l l o w in g  y e a r ,  (D = 0 .1 0 4 )  
( F i g . 5 . 3 ) ,  th e  t o t a l  number o f  f a rm e r s  sowing new wheat (w) 
betw een 1966-67 and 1967-68 was s m a l l e r  th a n  i n  th e  f o l l o w in g  
s e a s o n ,  so th e  v a lu e  o f  th e  s i g n i f i c a n c e  l e v e l  was r e l a t i v e l y  




































Source: Field work for the Wheat Study- March 1972.
F i g . 5 . 4
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s i g n i f i c a n t  change , th e  p o s i t i v e  skew i n  th e  c u rv e  d e c r e a s e d ,  
and on th e  s e co n d  o c c a s io n  th e  cu rv e  became n e g a t i v e l y  skewed. 
( P i g . 5 .2 )
W hether o r  n o t  t h e s e  changes  a r e  t y p i c a l  o f  th e  d i s t r i c t  
a n  a w hole , o r  a r e  j u s t  p e c u l i a r  to th e  s tu d y  a r e a , c a n n o t  be 
e s t i m a t e d .  The o n ly  s tu d y  c o n d u c te d  i n  th e  a r e a  n e a r  
B u la n d s h a h r  which i s  c o n c e rn e d  w ith  th e  change i n  th e  a r e a  sown 
to  th e  new h ig h  y i e l d i n g  v a r i e t i e s  i s  th e  I n d i a n  A g r i c u l t u r a l  
Developm ent Programme s tu d y  i n  A l i g a r h ,  th e  d i s t r i c t  to  th e  
s o u th  o f  B u la n d s h a h r .  I n  1965-66 , 12 ,000  h e c t a r e s  were sown 
to  th e  new h ig h  y i e l d i n g  v a r i e t i e s ,  m a in ly  a s  a r e s u l t  o f  
d e m o n s t r a t io n  and c o n c e r t e d  e f f o r t s  by e x t e n s i o n  w o rk e rs .  By th e  
f o l l o w i n g  r a b i , th e  a r e a  o f  th e  new and h y b r id  wheat v a r i e t i e s  
had grown to  7 4 5000 h e c t a r e s ,  a p p ro x im a te ly  a  q u a r t e r  o f  th e  
a r e a  sown to  c e r e a l s  d u r in g  th e  r a b i  s e a s o n  ( 2 ) .
T h is  s h a rp  i n c r e a s e  i n  a r e a  found  i n  A l i g a r h ,  i s  n o t  
a p p a r e n t  i n  th e  s tu d y  v i l l a g e s  ( F i g . 5.1 ) e x c e p t  i n  th e  v i l l a g e  
o f  K o ls e n a ;  and s o ,  i n  o r d e r  to  s tu d y  th e  n a t u r e  o f  th e  changes 
t h a t  have  o c c u r r e d ,  th e  in d e p e n d e n t  v a r i a b l e s ,  v i l l a g e  and c a s t e ,  
w i l l  be u s e d  a s  th e y  a p p e a re d  to  be th e  m ost s i g n i f i c a n t  i n  th e  
p r e v i o u s  s e c t i o n .
As th e  number o f  f a r m e r s  from each  v i l l a g e  in v o lv e d  i n  th e  
sam ple v a r i e d ,  a  d i r e c t  com parison  o f  th e  s t a t i s t i c s  was o f  no 
v a l u e ,  so th e  mean a r e a  sown to th e  new and  h y b r id  wheat by th e  
a d o p te r s  was exam ined i n s t e a d  ( F i g . 5 . 4 ) .  The p a t t e r n s  v a r i e d  
q u i t e  c o n s i d e r a b l y  from  th e  t o t a l  a r e a  sown to  th e  new h ig h
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y i e l d i n g  v a r i e t i e s  i n  a l l  s i x  v i l l a g e s  ( F i g . 5 . l ) ;  t h i s  was co n firm ed  
by th e  Kolm ogorov-Sm irnov t e s t .  The t r e n d  o f  th e  mean a r e a  cu rve  
( F i g . 5 .4 )  i s  n o t  a  c o n s t a n t  upward one a s  th e  t o t a l  a r e a  sown to 
wheat shows. In  C h i r c h i t a  and S a b d a lp u r  th e  i n n o v a t in g  f a rm e rs  
sowed r e l a t i v e l y  l a r g e  a r e a s  to  th e  new h ig h  y i e l d i n g  v a r i e t i e s  
o f  w hea t.  As th e  a d o p t io n  r a t e  i n c r e a s e d ,  th e  l a t e r  in n o v a to r s  
began sow ing  c o n s id e r a b l y  s m a l l e r  a .reas to  th e  dw arf  v a r i e t i e s  
aiid so th e  mean a r e a  f e l l .  F i g . .4 .10  showed t h a t  th e  l a t e  a d o p te r s  
were f r e q u e n t l y  th e  s m a l l e r  f a rm e r s  and so th e  p e r i o d i c  d e c r e a s e s  
i n  th e  mean a r e a  a r e  p ro b a b ly  a f f e c t e d  by t h e i r  p r e s e n c e .  1970-71 
i s  a  p a r t i c u l a r  example o f  t h i s  d e c re a s e  i n  mean a r e a  i n  e v e ry  
v i l l a g e  ( F i g . 5 . 4 ) .
A f t e r  f a r m e r s  had  s t a r t e d  to  grow th e  new wheat and th e  r a t e  
o f  a d o p t io n  d e c r e a s e d ,  th e  f a rm e r s  sowing th e  new h ig h  y i e l d i n g  
v a r i e t i e s  began to  e x te n d  t h e i r  a r e a  and so th e  mean a r e a  sown 
to  th e  new w heat would r i s e  a g a in .  I n  e v e ry  v i l l a g e  a f a l l  i n  
th e  mean a r e a  sown to  th e  h ig h  y i e l d i n g  v a r i e t i e s  was p re c e d e d  
by an i n c r e a s e  i n  th e  number o f  g ro w e rs ,  w hereas  a  r i s e  i n  th e  
mean a r e a  sown to  wheat was u s u a l l y  p re c e d e d  by a  p e r i o d  o f  
i n c r e a s i n g  s t a b i l i t y  i n  th e  a d o p t io n  r a t e .  T h is  p a t t e r n  o f  change 
i n  wheat f a rm in g  emerges from a com parison  o f  F i g , 5 .4 * ,  th e  mean 
a r e a  sown w i th  new wheat i n  e a ch  v i l l a g e ,  and  F i g . 5.1 which shows 
th e  r a t e  o f  a d o p t io n  o f  th e  new v a r i e t i e s  by members o f  a l l  th e  
s tu d y  v i l l a g e s .  The f l u c t u a t i o n s  i n  th e  c u rv e s  o f  th e  mean a r e a  
sown w i th  wheat i n  e a ch  v i l l a g e  te n d  to  become more pronounced  
a f t e r  1968-69 , and i t  i s  a f t e r  t h i s  d a te  t h a t  th e  m a j o r i t y  o f  
s m a l l e r  f a r m e r s ,  c u l t i v a t i n g  a r e a s  below 52 b ig h a s  ( 2 .5 9  h e c t a r e s )  














„ Muslim - 
Rajput






















' Numerically dominant castes
Source: Field work for the Wheat Study-March 1972.
Minor ca stes
Fig. 5 . 5
21 1
i n  th e  mean a r e a  sown t o  th e  new wheat has  been an upward one 
i n  each  v i l l a g e ,  d e s p i t e  th e  f l u c t u a t i o n s  i n  t h e  c u rv e s  which 
can be e x p la in e d  by th e  l a t e  and o f t e n  s m a l l e r  i n n o v a t in g  f a r m e r s .  
C h i r c h i t a  and S a b d a lp u r  a r e  th e  o n ly  e x c e p t io n s  ( F i g . 5 - 4 ) .
As th e  v a r i a b l e  ' c a s t e  g roups  w i th in  th e  v i l l a g e s '  was 
r e l a t e d  to  th e  r a t e  o f  a d o p t io n  o f  th e  new v a r i e t i e s  (C h a p te r  4 . p . 17?) 
th e  - a r e a l  wheat s t a t i s t i c s  were a l s o  d iv id e d  on th e  b a s i s  o f  t h i s  
same v a r i a b l e .  I n  a lm o s t  e v e ry  c a se  ( F i g . 5 . 5 ) ,  th e  l a r g e s t  mean 
a r e a  o f  new wheat was sown by th e  m a jo r  c a s t e  group  i n  th e  v i l l a g e ,  
A k h t i a r p u r  b e in g  th e  b e s t  exam ple. These f i n d i n g s  a r e  borne  o u t  
by L ip to n  (19'72) (3 )  who d e s c r i b e s  s i m i l a r  p a t t e r n s  o f  m a j o r i t y  
c a s t e  i n f l u e n c e  as  ' c a s t e o c r a c y ' .  Where two c a s t e  g ro u p s  a r e  
a p p ro x im a te ly  e q u a l  i n  numbers ( F i g . 4*17) the  R a jp u t s  and Lodhas 
o f  M anakpur, th e  R a jp u t s  and M u s lim -R a jp u ts  o f  K u rw a l-B a n a ra s , 
th e  Lodhas and Uhamars o f  K o lsena  and th e  J a t s  and M u s lim -R a jpu ts  
o f  C h i r c h i t a ,  th e  members o f  th e  c a s t e  g roup  p r e d i c t e d  a s  h a v in g  
th e  h i g h e r  s t a t u s  t e n d  to  sow l a r g e r  a r e a s .  These f a rm e r s  owned 
th e  l a r g e r  fa rm s  ( F i g . 5*5) and  a r e  o f t e n  im p o r ta n t  members o f  th e  
v i l l a g e  community.
The p o s i t i o n  o f  th e  m i n o r i t y  c a s t e  g ro u p s  w i t h in  a v i l l a g e  
i s  n e v e r  e a sy  to  p r e d i c t .  I f  th e s e  c u l t i v a t o r s  have  r e l a t i v e l y  
s m a l l  s i z e d  h o l d i n g s ,  t h a t  i s ,  below th e  mean o f  43-72  b ig h a s  
( 3 .5 4  h e c t a r e s ) ,  th e y  sow r e l a t i v e l y  s m a l l  a r e a s  w i th  new h ig h  
y i e l d i n g  v a r i e t i e s  o f  wheat a f t e r  a l a t e  s t a r t  ( F i g . 5 -5 ) •
F o r  i n s t a n c e ,  th e  's h e p h e r d '  i n  K o lse n a ,  th e  ' o t h e r  h i n d u s ' i n  
S a b d a lp u r  and th e  Chamars o f  K urw a l-B anaras  a r e  a l l  members o f  
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members o f  a m i n o r i t y  g ro u p ,  f i e l d  o b s e r v a t i o n  shoved  t h a t  t h e i r  
p r o g r e s s  may have been  f u r t h e r  h in d e r e d  a s  t h e i r  s m a l l ,  d i s p e r s e d  
p l o t s  were f r e q u e n t l y  fo u n d  on th e  o u t s k i r t s  o f  th e  v i l l a g e ,  o r  
i n  p o o r ly  d r a i n e d  a r e a s  where th e  h i g h e r  l e v e l s  o f  s a l i n i t y  and 
a l k a l i n i t y  a d v e r s e l y  a f f e c t e d  p o t e n t i a l  p l a n t  s u c c e s s .  I n  c o n t r a s t  
to  t h e s e  members o f  th e  lo w e r  c a s t e  g ro u p s  a r e  th e  M u s lim -R a jp u ts  
o f  S a b d a lp u r .  They farm  a r e a s  w e l l  above th e  sample mean and 
sowed r e l a t i v e l y  l a r g e  a r e a s  w i th  new wheat i n  1965-66 . As a 
r e s u l t  o f  t h e i r  l a r g e r  f a rm s ,  th e y  a r e  among th e  more p r i v i l e g e d  
members o f  th e  v i l l a g e .  The o t h e r  two m i n o r i t y  g ro u p s  a r e  b o th  
B rahm ins .  Those o f  A k h t i a r p u r  t e n d  to  f o l l o w  th e  G u ja r s  who s e t  
t h e  pace  f o r  th e  v i l l a g e ,  w h i le  t h e  s i x  Brahm ins o f  K o ls e n a  sow 
f a r  l a r g e r  a r e a s  w i th  new w heat v a r i e t i e s  th a n  e i t h e r  th e  Lodhas 
o r  th e  Cham ars. T h is  p a t t e r n  i s  p r o b a b ly  due to  th e  l a r g e  a r e a s  
o f  l a n d  w hich th e y  c u l t i v a t e .
To add f u r t h e r  s u p p o r t  to  t h e  c o n c lu s io n s  t h a t  th e  m a j o r i t y  
c a s t e  g ro u p s  and  th e  ' h i g h e r 1' c a s t e  g ro u p s  grow s i g n i f i c a n t l y  
more new h ig h  y i e l d i n g  w heat th a n  th e  r e s t ,  F i g . 5 - 6 .  shows th e  
mean a r e a  sown by e a c h  c a s t e  i n  e a c h  v i l l a g e ,  t o g e t h e r  w i t h  th e  
mean a r e a  sown by th e  sam ple f a r m e r s  w i t h i n  e a ch  v i l l a g e .  I t  
c o u ld  be a rg u e d  t h a t  th e  m edian  would have been  p r e f e r a b l e  a s  a 
m easu re  o f  c e n t r a l  t e n d e n c y  to  th e  mean i n  b o th  F i g s . 5 .4  and 
5 .5  ( 4 ) .  Both  a p p ro a c h e s  were exam ined  and i t  was d e c id e d  t h a t  
a l t h o u g h  th e  mean m ig h t  g iv e  a b i a s e d  v iew  due to  th e  i n f l u e n c e  
o f  ex trem e  v a l u e s ,  i t  d i d  a t  l e a s t  t a k e  i n t o  a c c o u n t  e v e ry  v a l u e ,  
w hereas  th e  m edian  i s  b a s e d  on one c a se  a lo n e  and r e l i e s  on th e  
d a t a  b e in g  c l u s t e r e d  a ro u n d  i t .  T h is  c o u ld  n o t  be e n s u r e d ,  so 
th e  mean was u s e d  i n s t e a d ,  b u t  w i th  r e s e r v a t i o n .  The mean a r e a
sown p e r  v i l l a g e  shows l i t t l e  v a r i a t i o n  e x c e p t  i n  th e  c a se  o f  
K urw al-B anaras  where i t  i s  s l i g h t l y  lo w e r .  T h is  c o u ld  be 
a t t r i b u t e d  to n e g l e c t  by the  e x te n s io n  s e r v i c e s  ( F i g . 5 * 4 ) .  In  
S a b d a lp u r  a lo n e ,  d id  th e  M uslim s, who a re  members o f  c a s t e  group 
X II ,  exceed  th e  mean f o r  th e  v i l l a g e .  In  e v e ry  o t h e r  c a s e ,  th e  
f a rm e r s  o f  c a s t e  group I I I ,  th e  M uslim s, M u s lim -R a jp u ts  and Chamar 
f e l l  below th e  v i l l a g e  mean. Where fa rm e rs  o f  c a s t e  g roups  I  and, 
I I  were p r e s e n t  i n  a  v i l l a g e ,  t h e i r  a r e a s  sown w ith  new and h y b r id  
wheat exceeded  th e  mean, e x c e p t  i n  th e  two c a s e s  o f  th e  Brahmins 
o f  Manakpur and C h i r c h i t a .
C h a p te r  4 showed t h a t  a lm o s t  a l l  th e  sample f a rm e r s  had 
ad o p te d  th e  new v a r i e t i e s  (p.141 ) ,  and as  a n t i c i p a t e d ,  th e  f i r s t
p a r t  o f  t h i s  c h a p t e r  has  sh o rn  t h a t  th e  a r e a  sown to  new v a r i e t i e s  
has  i n c r e a s e d  s i g n i f i c a n t l y  ( F i g . 5 . l ) ,  so r e j e c t i n g  th e  n u l l  
h y p o th e s i s  y e t  a g a in .  C h a p te r  4 a l s o  r e c o rd e d  a s i g n i f i c a n t  
f a l l  i n  th e  number o f  d e s h i  g row ers  between 1969-70 and 1971-72, 
( F i g . 4*20 ) and th e  p u rpose  o f  th e  n e x t  s e c t i o n  i s  to  examine 
th e  a r e a l  p a t t e r n s  o f  d e s h i  wheat f o r  i n d i v i d u a l  g row ers  and 
f o r  th e  community as  a  w hole .
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5-2-  Changes i n  I-he a r e a l  p a t t e r n s  o f  th e
in d ig e n o u s  v a r i e t i e s  o f  w h e a t .
W hile th e  a r e a  u n d e r  new v a r i e t i e s  i s  i n c r e a s i n g ,  the
number o f  d e s h i  g row ers  has  d e c l i n e d  i n  th e  s tu d y  a r e a  ( F i g . 4*20),
and i n  c o n seq u e n c e ,  so has  th e  t o t a l  a r e a  u n d e r  t h i s  v a r i e t y .
The d e c l i n i n g  p r o p o r t i o n  o f  th e  t o t a l  wheat a r e a  o f  th e  sample
fa r m e r s  which i s  sown w i th  d e s h i  wheat i s  shown i n  F i g . 5*7.
T ab le  to  show th e  p r o p o r t i o n  o f  d e s h i  wheat 
i n  th e  t o t a l  a r e a  sown w i th  w h e a t .
1969-70 1970-71 1971-72
26 .75  ' 16 .00  16 .30
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
F i g . 5*7*
The p r e s e n c e  o f  th e  r e v e r s e d  ’S '  shaped  cu rv e  i s  once 
a g a in  a p p a r e n t  ( F i g . 5 .7 )  though  the  d e c re a s e  i n  th e  p r o p o r t i o n  
o f  d e s h i  to  t o t a l  wheat i s  u n e q u a l ly  d i s t r i b u t e d  betw een 
1969-70 and 1971-72 . F i g . 5*8 i l l u s t r a t e s  t h a t  i n  S a b d a lp u r ,  
Manakpur and C h i r c h i t a ,  th e  m ajo r  d i f f e r e n c e  o c c u r r e d  betw een 
1969-70 and 1970-71? w h i le  i n  K urw al-B anaras  and A k h t i a r p u r ,  
th e  m ain  d e c l i n e  was betw een 1970-71 and 1971-72 . K o lsena  
was th e  o n ly  v i l l a g e  t h a t  showed an a p p ro x im a te ly  e q u a l  r a t e  
o f  change o v e r  th e  t h r e e  y e a r s .
216
T ab le  to  show th e  p r o p o r t i o n  o f  d e s h i  to to  t a l wheat
i n  each v i l l a g e .
V i l l a g e 1969-70 1970-71 1971- 7 ;
K olsena 28.56 * 18.50 8 .8 9
S a b d a lp u r 16 .50 * 6 .5 0 4 .3 4
K urw al-B anaras 4 2 .10 iY> * 10.01
A k h t i a r p u r 2 2 .20 22 ,30 * 9 .9 5
Manakpur 27-75 * 7 .1 2 4 .8 4
C h i r c h i t a 23 .75 * 12.05 5 .9 2
* = p e r i o d  o f  g r e a t e s t  change .
/
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
• F i g . 5 .8 .
K urw a l-B anaras  and A k h t i a r p u r  s t i l l  have th e  l a r g e s t  
p r o p o r t i o n  o f  d e s h i  wheat o f  a l l  th e  v i l l a g e s ,  b u t  t h e r e  i s  
r e l a t i v e l y  l i t t l e  d e s h i  grown anywhere i n  th e  s tu d y  a r e a .  T h is  
was co n f i rm e d  by th e  K r u s k a l - W a l l i s  n o n - p a r a m e t r i c  a n a l y s i s  o f  
v a r i a n c e  t e s t  which showed no s i g n i f i c a n t  d i f f e r e n c e  a t  th e  
95 p e r  c e n t  l e v e l  be tw een  th e  a r e a s  sown to  d e s h i  i n  each  o f  
th e  s i x  v i l l a g e s . The q u e s t i o n  o f  which f a rm e r s  a r e  s t i l l  
g row ing  d e s h i  wheat and which f a rm e rs  have o m i t t e d  th e  in d ig e n o u s  
v a r i e t i e s  from t h e i r  c ro p p in g  p a t t e r n ,  s t i l l  rem a in s  to be 
answ ered . D esh i  g row ers  were c l a s s i f i e d  a c c o r d in g  to  some o f  
th e  s t a t i s t i c a l l y  ' i n d e p e n d e n t '  v a r i a b l e s  such  a s  th e  v i l l a g e  
i d e n t i t y ,  c a s t e  o f  th e  f a rm e r  and s i z e  o f  th e  a r e a  fa rm ed , a s
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t h e s e  f a c t o r s  seemed l i k e l y  to  i n f l u e n c e  th e  d e c i s i o n s  o f  wheat 
f a r m e r s ,  D esh i f a r m e r s  a r e  p r e s e n t  i n  a lm o s t  e v e ry  c a s t e  i n  
th e  v i l l a g e s ,  and th e  d e c l i n e  i n  th e  in d ig e n o u s  v a r i e t i e s  does 
n o t  appeal* to  be a c h a r a c t e r i s t i c  o f  any p a r t i c u l a r  v i l l a g e  o r  
■caste. An a n a l y s i s  o f  d e s h i  g row ers  according* to  farm  s i z e  
showed t h a t  th e  t h r e e  f a r m e r s  who have n o t  y e t  a d o p te d  th e  new 
h ig h  y i e l d i n g  v a r i e t i e s ,  a l l  have h o ld in g s  below 20 b ig h a s  
( 1 .6 2  h e c t a r e s ) .  A p a r t  from th e s e  t h r e e  i s o l a t e d  c a s e s ,  t h e r e  
i s  no e v id e n c e  t h a t  s m a l l  f a rm e r s  a r e  d e s h i  g row ers  i n  
p r e f e r e n c e  to  th e  l a r g e r  f a r m e r s .
Farm, s i z e  i s  d i r e c t l y  r e l a t e d  to  th e  r a t e  o f  a d o p t io n  
( F i g .4 - 1 0 )  and so th e  f r e q u e n c y  d i s t r i b u t i o n s  o f  t h e  a r e a s  
sown to  d e s h i  f o r  e a ch  o f  th e  t h r e e  s e a s o n s  1969-70 to  1971-72 
were compared w i th  th e  f r e q u e n c y  d i s t r i b u t i o n  o f  th e  a r e a  farm ed  
by th e  e n t i r e  s a m p le . The Kolm ogorov-Sm irnov t e s t  was u s e d  to  
examine th e  ’goodness  o f  f i t 1 o f  one c u rv e  w i th  a n o t h e r .  There  
was no s i g n i f i c a n t  d i f f e r e n c e  be tw een  th e  d i s t r i b u t i o n s  o f  th e  
s i z e  o f  th e  a r e a  fa rm ed  and  t h a t  farm ed  by th e  e n t i r e  sam ple i n  
any o f  th e  t h r e e  y e a r s .  I f  th e  v a r i a b l e s  ’ s m a l l n e s s ’ and ’d e s h i  
w h e a t ’ b o th  p r e - s u p p o s e d  l e s s  p r o g r e s s i v e n e s s ,  t h e r e  would have 
been  a  p r o p o r t i o n a t e l y  h ig h  c o n c e n t r a t i o n  o f  d e s h i  g row ers  
among th e  s m a l l  f a rm e r s  and th e  sh a p es  o f  th e  d i s t r i b u t i o n s  
would n o t  have b een  s i m i l a r ,  b u t  t h i s  was n o t  th e  c a s e .
F i g . 5-9  shows th e  f r e q u e n c y  d i s t r i b u t i o n  o f  a r e a  fa rm ed  f o r  
t h e . t h r e e  r a b i  s e a s o n s  1969-70 to  1971-72 .
The f r e q u e n c y  d i s t r i b u t i o n s  o f  th e  t o t a l  a r e a  farm ed  by 
d e s h i  g row ers  each  y e a r  were th e n  compared w i th  e ach  o t h e r  by
t h e  Kolm ogorov-Sm irnov t e s t  to see  i f  t h e  form  o f  th e  cu rv e  
c hanged , and  i f  s o ,  w h e th e r  th e  l a r g e r  o f  th e  s m a l l e r  f a r m e r s  
were r e s p o n s i b l e  f o r  th e  change i n  th e  form o f  t h e  c u rv e .  The 
p r o p o r t i o n  o f  d e s h i  g row ers  f e l l  q u i t e  s i g n i f i c a n t l y  each  y e a r  
( F ig 4 * 2 0 ) ,  b u t  th e  f r e q u e n c y  c u rv e s  o f  th e  a r e a  fa rm ed  showed 
no s i g n i f i c a n t  c h a n g e .  T h is  i n d i c a t e d  t h a t  t h e r e  was a g e n e r a l  
move away from  d e s h i  wheat f a rm in g  and i t  was n o t  d i r e c t l y  
a f f e c t e d  by th e  s i z e  o f  th e  a r e a  fa rm ed .
W hile  th e  number o f  d e s h i  f a r m e r s  h a s  d e c l i n e d  s i g n i f i c a n t l y  
( F i g . 4 . 20 ) and  so h a s  th e  a r e a  so ™  to  th e  i n d ig e n o u s  v a r i e t i e s ,
th e  mean a r e a  so ™  to  d e s h i  b o th  a t  th e  l e v e l  o f  th e  e n t i r e  
sam ple  and  a t  v i l l a g e  l e v e l ,  h a s  n o t  sho™  q u i t e  su c h  a s t e e p  
d e c l i n e ,  a t  l e a s t ,  n o t  be tw een  1969-70 and 1971-72 , th e  p e r i o d  
f o r  w hich  d a t a  were a v a i l a b l e  ( F i g . 5 . 1 0 ) .
T a b le  to  show th e  mean a r e a  so ™  to  d e s h i  wheat 
by th e  e n t i r e  s a m p le .
R ab i  -  1969-70 1970-71 1971-72
1 0 .20  7 .8 6  6 .4 4
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
F i g . 5 . 1 0 .
The d e c l i n e  i n  th e  mean a r e a  sown to  d e s h i  wheat i s  
p r o b a b ly  s lo w in g  do™  b e c a u se  m ost f a r m e r s  who sow d e s h i  wheat 
u s e  i t  f o r  t h e i r  own con su m p tio n .  The p r o f i t s  from  th e  new wheat
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v a r i e t i e s  a r e  f a r  above th o s e  from  th e  in d ig e n o u s  v h e a t  b ecause  
y i e l d s  a r e  so much h i g h e r  th a n  from d e s h i  f i e l d s  and a l s o  
b e c a u se  o f  th e  g u a r a n t e e d  p r i c e  from g overnm en t.  The l a r g e s t  
a r e a s  sown to  d e s h i  wheat a r e  c e r t a i n l y  on th e  l a r g e s t  f a r m s ,b u t  
even  on th e s e  l a r g e  h o l d i n g s ,  th e  a r e a  does  n o t  ex c ee d  30 b ig h a s  
( 2 .4 3  h e c t a r e s ) .  T h is  d e s h i  c ro p  may v e i l  be s o l d  a s  wheat f o r
•j
1c h a p a t i s 1 . The demand f o r  i n d ig e n o u s  v a r i e t i e s  i s  g r e a t  i n  u rb an  
a r e a s  and by 1971 i t  was a m a t t e r  o f  s t a t u s  . to  e a t  c h a p a t i s  made 
from  d e s h i  w hea t,  p a r t i c u l a r l y  i f  one was n o t  a  f a r m e r .
The f a r m e r s  who grow th e  new h ig h  y i e l d i n g  v a r i e t i e s  a r e  
t h e  ones  who have  a d o p te d  th e  neiv t e c h n iq u e s  m ost r a p i d l y ,  b u t  
d e s h i  g row ers  a r e  f a r  from b e in g  a s u r v i v i n g  r e l i c .  On th e  
c o n t r a r y ,  many f a r m e r s  m a in ta in  a s m a l l  a r e a  sown w i th  d e s h i , 
w h i le  sow ing  th e  m a jo r  p a r t  o f  t h e i r  wheat a r e a  w i th  dwarf 
v a r i e t i e s .  D esh i  i s  now c o n s id e r e d  ’a n o th e r  v a r i e t y ’ and t h e r e  
i s  c e r t a i n l y  no i n d i c a t i o n  t h a t  d e s h i  w heat g ro w e rs  and l e s s  
p r o g r e s s i v e  f a r m e r s  a r e  i n  any way r e l a t e d .
The d e c l i n e  i n  d e s h i  wheat i s  s i g n i f i c a n t ,  b u t  t h e r e  i s  
no i n d i c a t i o n  o f  g ro u p in g  am ongst d e s h i  g ro w e rs .  W hether d e s h i  
i s  grown o r  n o t  seems to  depend e n t i r e l y  on p e r s o n a l  p r e f e r e n c e .
I t  i s  o f t e n  grown i f  t h e  c u l t i v a t o r  p r e f e r s  d e s h i  w heat f o r  h i s  
c h a p a t i s  and  i s  p r e p a r e d  to  a c c e p t  l o v e r  r e t u r n s  from  p a r t  o f  
h i s  fa rm  th a n  i f  he were to  sow th e  new h ig h  y i e l d i n g  v a r i e t i e s .  
These c o n c lu s i o n s  a r e  drawn more from th e  comments o f  f a rm e r s
1■ C h a p a t i s  -  u n le a v e n e d  b r e a d ,  s t a p l e  d i e t  i n  t h e  m a jo r  wheat 
'g row ing  a r e a s  o f  I n d i a .
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i n  t h e  f i e l d  th e n  th e  r e s u l t s  o f  th e  fo rm a l  q u e s t i o n n a i r e  
s u r v e y .
T ab le  to  s ho v- th e mean a r e a  sown to d e s h i wheat
a t v i l l a g e  l e v e l .
Y i l l a g e s R ab i 1969-70 1970-71 1971--72
K o lse n a  . . 11\90 10 .85 8 .10
S a b d a lp u r 7 .2 0 6 .1 0 6 .60
Kurwal B a n a ras 14 .30 9 .6 0 5 .25
A k h t i a r p u r 8 .0 5 7 .0 5 6 .54
Manakpur 9 .5 2 3*62 5 .43
C h i r c h i t a 11 .80 9-50 8 .50
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
F i g . 5 .1 1 .
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5 .3  • Changes i n  t h e  : r e r l  p a t t e r n s  o f  b o th  'new ' and ' o l d ' 
whe a t  w i th in  th e  s tu d y  a r e a .
The f a rm in g  p a t t e r n s  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  
and th e  d e s h i  wheat have b o th  changed  c o n s i d e r a b l y  s in c e  1965, 
and th e  p i c t u r e  o f  th e  t o t a l  a r e a  sown to  b o th  'n e w 1 and ' o l d '  
v a r i e t i e s  has  been  c h a n g in g  i n  co n seq u e n c e .  The s t a t i s t i c s  f o r  
th e  a r e a  u n d e r  w heat i n  B u la n d sh a h r  d i s t r i c t  have shown a 
s t r i k i n g  i n c r e a s e  be tw een  1969-70 and 1971-72 ( F i g .3..16 ) .
These d a t a  a r e  c o l l e c t e d  by th e  D i s t r i c t  A g r i c u l t u r a l  O f f i c e r  
from  a s u rv e y  o f  a p p ro x im a te ly  60  v i l l a g e s  i n  t h e  d i s t r i c t ,  and 
th e y  a r e  f i n a l l y  p u b l i s h e d  by th e  U t t a r  P ra d e s h  D epa r tm en t  o f  
A g r i c u l t u r e  i n  i t s  a n n u a l  B u l l e t i n  o f  A g r i c u l t u r a l  S t a t i s t i c s .
No a t t e m p t  i n  t h e s e  d a t a  to  d i f f e r e n t i a t e  a r e a s  sown to  th e  new 
h ig h  y i e l d i n g  v a r i e t i e s ,  so no com par isons  can  be made w i th  th e  
d a t a  from  th e  s tu d y  a r e a  w i th  r e s p e c t  to  s e e d  v a r i e t i e s .
The a r e a l  s t a t i s t i c s  f o r  b o th  new and in d ig e n o u s  v a r i e t i e s  
i n  th e  s tu d y  a r e a  have n o t  shown su c h  d r a m a t i c  r e s u l t s  a s  th e  
d i s t r i c t  w heat s t a t i s t i c s .  F a r  from  th e  s i g n i f i c a n t  i n c r e a s e s  
i n  t h e  a r e a  sown to  b o th  'new ' and ' o l d '  wheat be tw een  1969-70 
and  1970- 7 1 , th e  v i l l a g e s  o f  th e  s tu d y  a r e a  show a d e c l i n e  i n  
th e  t o t a l  a r e a  sown w i th  b o th  ty p e s  o f  w heat ( F i g . 5 . 1 2 ) ,  though  
a m arked r i s e  i s  a p p a r e n t  i n  th e  a r e a l  s t a t i s t i c s  th e  f o l l o w i n g  
y e a r  , 1970-71 to  1971- 7 2 .
T a b le  to  show th e  t o t a l  a r e a  sown w i th  wheat 
i n  th e  s tu d y  a r e a .
1969-70 1970-71 1971-72
3 3 6 .9 2  303-56 40 4 .0 5  h e c t a r e s .
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
F i g . 5 . 1 2 .
The d a t a  were compared by th e  W ilcoxon M atched P a i r s ,  
S ig n e d  Ranks t e s t  and a l t h o u g h  th e  i n c r e a s e  i n  b o th  ty p e s  o f  
wheat be tw een  1969-70 and 1971-72 was h i g h l y  s i g n i f i c a n t  a t  
th e  0 ,01  p e r  c e n t  l e v e l  ( z  = 2 .1 5 )  , ( F i g . 5 .13 ) . .  t h e  change 
i n  t h e  two p r e v i o u s  s e a s o n s  were n o t  s i g n i f i c a n t  even a t  th e  
95 p e r  c e n t  l e v e l  o f  p r o b a b i l i t y .
T a b le  to  show ' z 1 v a lu e s  from th e  W ilcoxon t e s t  
I l l u s t r a t i n g  th e  changes  i n  th e  a r e a  sown to  b o th  
' new 1 and  ' o l d '  wheat o v e r  th e  s tu d y  a r e a .
1969-70 to  1970-71 to  1969-70 to
1970-71 ■ 1971-72 1971-72
1z 1 v a lu e s  - 0 . 4 2  + 1 .9 2  * + 2 .1 5
* s i g n i f i c a n t  a t  95 p e r  c e n t  l e v e l  o f  p r o b a b i l i t y .
S o u rc e :  F i e l d  work f o r . t h e  Wheat S tudy  -  March 1972.
F i g . 5* 13*
The t o t a l  a r e a  sown w i th  wheat may have  i n c r e a s e d  
s i g n i f i c a n t l y ,  b u t ,  a n a l y s i s  a c c o r d in g  to th e  v i l l a g e ’
( F i g . 5 . 1 4 ) 3  showed t h a t  i t  was th e  t h r e e  t u b e  w e l l  
i r r i g a t e d  v i l l a g e s  w hich had  been  r e s p o n s i b l e  f o r  t h e  
h i g h l y  s i g n i f i c a n t  i n c r e a s e s ,  and t h a t  th e  g row th  o f  th e  
new and  d e s h i  wheat a r e a  was n o t  common to  a l l  th e  v i l l a g e s .
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'Z '  v a lu e s  from t h e  w ilco x o n  t e s t  showing th e  change in  
a r e a  sown to  wheat i n  each  o f  th e  s tu d y  v i l l a g e s .






K o lse n a - 0 .8 4 +1 .65 +1 .38
S a b d a lp u r -1 .50 + 2 .7 2 + 1 .64
K u rw a l-B an aras  - 0 . 1 2 + 0 .60 + 0 .5 2
A k h t i a r p u r - 1 .2 8 +2.41 + 2 .2 8
Manakpur -1 .97 + 2 .46 +5.01
C h i r c h i t a +1 .87 + 3 .9 4
U n d e r l in e d v a lu e s  a r e  s i g n i f i c a n t a t  l e a s t  a t  95 p e r  c e n t
l e v e l  o f  p r o b a b i l i t y .
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
F i g . 5 .1 4 -  .
These r e s u l t s  from  th e  wheat sample d a t a  ( F i g . 5 * 1 4 )" seemed 
in c o m p a ra b le  w i th  changes  a t  th e  d i s t r i c t  s c a l e  ( F i g . 3 . 1 8 ) .  
However, a s  th e  196 sample f a rm e r s  a r e  r e p r e s e n t a t i v e  o f  such  a 
s m a l l  f r a c t i o n  o f  th e  d i s t r i c t ,  i t  i s  n o t  s u r p r i s i n g  t h a t  th e y  
d id  n o t  r e se m b le  th e  mean d i s t r i c t  c o n d i t i o n s .  There i s  much 
e v id e n c e  b o th  i n  th e  Wheat S tu d y  and i n  th e  m ain  D i s t r i c t  S tudy  
t h a t  i n d i v i d u a l  v i l l a g e s  have  s i g n i f i c a n t l y  d i f f e r e n t  
c h a r a c t e r s .
The o n ly  o t h e r  sam ple d a t a  c o l l e c t e d  f o r  th e  s i x  v i l l a g e s  
in v o lv e d  i n  th e  Wheat S tu d y  were c o l l e c t e d  by th e  l e k h p a l s .
These o f f i c i a l s  com p iled  a v a r i e t y  o f  s t a t i s t i c s  r e l a t i n g  to  
th e  c ro p p in g  p a t t e r n s  o f  th e  v i l l a g e  each  y e a r .  These d a ta  
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c o n s o l i d a t i o n  o f  h o ld in g s  began i n  B u la n d sh a h r  d i s t r i c t .  Among 
t h e s e  a r e  a  s e t  o f  s t a t i s t i c s  o f  th e  changes  i n  th e  t o t a l  a r e a  
sown to w hea t .  The r e s u l t s  u n f o r t u n a t e l y ,  a r e  b a se d  on a 
sam ple o f  f a r m e r s  o f  unknown s i z e  and method o f  s e l e c t i o n .
A c c o rd in g  to  th e  o f f i c i a l  i n  ch a rg e  o f  th e  k h a s r a s , th e  volumes 
i n  which th e  d a t a  were r e c o r d e d ,  a p p ro x im a te ly  20 to  30 fa rm e r s  
were s e l e c t e d  f o r  th e  sam ple .  I t  i s  b e l i e v e d  t h a t  th e  l e k h p a l  
m a in ta in e d  th e  c o n s ta n c y  o f  th e  sam ple from y e a r  to  y e a r .
T hese s t a t i s t i c s  s a d l y ,  a r e  n o t  u se d  by th e  d i s t r i c t  a g r i c u l t u r a l  
d e p a r tm e n t  i n ' t h e  c o m p i la t io n  o f  th e  d i s t r i c t  s t a t i s t i c s .  As 
t h e r e  i s  no c e n t r a l  body which combines th e  l e k h p a l s ' d a ta  i n t o  
any  s e t  o f  s t a t i s t i c s  which i l l u s t r a t e s  v i l l a g e  c h a r a c t e r i s t i c s  
t h r o u g h o u t  th e  d i s t r i c t ,  i t  i s  n o t  s u r p r i s i n g  t h a t  b a s i c  a s su m p t io n s  
o f  e a ch  l e k h p a l  on which th e s e  d a t a  a r e  c o l l e c t e d  do n o t  conform 
to  a s e t  p a t t e r n .
F i g . 5*15 i l l u s t r a t e s  th e  changes i n  th e  t o t a l  a r e a  sown to 
wheat i n  e a ch  v i l l a g e  a c c o r d in g  to  th e  l e k h p a l s 1 d a t a .  No 
a t t e m p t  has  been  made to  examine a c t u a l  v a l u e s ,  b u t  i t  was f e l t  
t h a t  t r e n d s  i n  t h e  v i l l a g e s  s h o u ld  be c o m p a ra b le . The main 
v i r t u e  o f  t h e s e  d a t a  i s  t h a t  th e y  h e lp  to  e x p l a i n  th e  wheat 
s t a t i s t i c s  com p iled  from  th e  q u e s t i o n n a i r e  s u rv e y  o f  th e  196 
f a r m e r s .  I n  e v e ry  v i l l a g e  t h e r e  has  been  a r a p i d  i n c r e a s e d  i n  
t h e  a r e a  sown to new w heat o v e r  a s h o r t  sp a c e  o f  t im e .  The 
change w i l l  n o t  be q u a n t i f i e d  a s  th e  sam p les  from  each  v i l l a g e  
a r e  o f  d i f f e r e n t  and o f  unknown s i z e s .  T h is  s h a rp  r i s e  a t  
v i l l a g e  l e v e l  i s  a l s o  r e f l e c t e d  i n  th e  d i s t r i c t  d a t a  ( F i g . 3 * 1 4 ) .
I n  e v e ry  v i l l a g e  th e  l e k h p a l s  * m a t e r i a l  show's a  h a l t  to th e  
i n c r e a s e  a f t e r  r a b i  1969-70 and t h i s  t r e n d  i s  co n f i rm e d  by my
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oxm • f . i e l d  d a t a .  'T h i s  s t a b i l i s e d  t r e n d  c o n t r a s t s  w i th  th e  
d i s t r i c t  a r e a l  wheat s t a t i s t i c s  which have r i s e n  s i g n i f i c a n t l y  
i n  e a ch  s u c c e s s iv e  y e a r  w i t h in  t h i s  p e r i o d  ( F i g s . 3 .1 4 ,  5 .1 4 ,  5 .1 5 ) .
One p o s s i b l e  r e a s o n  i s  t h a t  f a rm e r s  s u r r o u n d in g  B u lan d sh ah r  
a r e  i n f l u e n c e d  by th e  p r o x im i ty  o f  th e  d i s t r i c t  town. A l l  th e  
sam ple v i l l a g e s  were s e l e c t e d  w i t h in  a 15 km. ( t e n  m i le )  r a d i u s  
o f  B u la n d sh a h r  f o r  e a s y  a c c e s s .  Farm ers  w i t h in  t h i s  a r e a  a r e  
f o r t u n a t e  i n  t h a t  p rob lem s o f  a c c e s s  to  s o u r c e s  wrh e re  i n p u t  
m a t e r i a l s  a r e  a v a i l a b l e ,  a r e  few . A lth o u g h  d i s t a n c e  does n o t  
a p p e a r  to  have a s i g n i f i c a n t  e f f e c t  on th e  f a r m e r s  o f  th e  s i x  
sam ple v i l l a g e s ,  t h e r e  i s  no r e a s o n  to  assume t h a t  i t  does n o t  
have a  s i g n i f i c a n t  e f f e c t  a t  d i s t r i c t  l e v e l .  The D i s t r i c t  S tudy  
s u p p o r t s  th e  c la im s  t h a t  f a rm e r s  b e n e f i t  from l i v i n g  n e a r e r  to 
B u la n d sh a h r  and a l s o  shows t h a t  th e  f a r m e r s  o f  B u la n d sh ah r  
t e h s i l , one o f  th e  a d m i n i s t r a t i v e  d i v i s i o n s  o f  B u la n d sh ah r  
d i s t r i c t ,  a p p e a r  to  be some o f  th e  most a g r i c u l t u r a l l y  p r o g r e s s i v e  
f a r m e r s  i n  th e  d i s t r i c t .  I n n o v a t io n  i n  th e  v i l l a g e s  o f  th e  s tu d y  
a r e a  a p p e a r  to have re a c h e d  th e  to p  o f  th e  ’S '  shaped  cu rve  
where change i s  l e s s  r a p i d .  The d i s t r i c t  a s  a  whole which 
c o n ta i n s  th e  ex trem e  e le m e n ts  o f  th e  p o p u l a t i o n ,  show a 
c o n t i n u in g  i n c r e a s e  i n  th e  a r e a  sown to -wheat, m o s tp p ro b ab ly  
r e p r e s e n t i n g  th e  s i t u a t i o n  o f  th e  m a j o r i t y  w i t h i n  th e  d i s t r i c t .
Both  p r im a ry  and s e c o n d a ry  so u rc e  m a t e r i a l  a p p e a r s  to show 
two s t a g e s  i n  th e  change from  ’o l d '  to  'new ' v a r i e t i e s  o f  w heat.  
The f i r s t  i s  a p e r i o d  o f  i n c r e a s e  where th e  h i g h e r  y i e l d s  o f  
th e  new dwarf v a r i e t i e s  e n co u rag e  f a r m e r s  to  i n c r e a s e  th e  a r e a s  
t h e y  a r e  sow ing  to  w hea t .  A l th o u g h  no q u a n t i t a t i v e  i n f o r m a t io n
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MODEL OF CHANGE IN AREAL WHEAT PATTERNS, 
BULANDSHAHR AND THE STUDY VILLAGES.
Stage I -  Bulandshahr district
60
Total wheat
S ^ ‘New’ wheat$20
o
1965-66 1971-72
Source-. Discussions with district 
agricultural officers, 1972.






Source-. Field data -  1972.
Fig. 5 . 1 6
i s  a v a i l a b l e ,  i t  i s  l i k e l y  t h a t  th e  p r o p o r t i o n  o f  d e s h i  wheat 
was s t i l l  h ig h  d u r in g  t h i s  p e r i o d .  The f i r s t  s t a g e  i s  r e p r e s e n t e d  
by th e  d i s t r i c t  s t a t i s t i c s  ( F i g . 5 . 1 6 . s t a g e  1 ) .  G r a d u a l ly ,  as  
th e y  g a in e d  c o n f id e n c e  i n  th e  new h ig h  y i e l d i n g  v a r i e t i e s ,  th e y  
r e p l a c e d  th e  t r a d i t i o n a l  wheat w i th  th e  new dw arf  t y p e s .  T h is  
p r o c e s s  o f  r e p la c e m e n t  o f  ’o l d '  wheat by 'n e w ' ,  h a s  r e s t r i c t e d  
th e  g row th  i n  th e  t o t a l  a r e a  sown to  w hea t.  T h is  s i t u a t i o n  was 
a p p a r e n t  i n  th e  s tu d y  a r e a  ( F i g . 5 . 1 6 . s t a g e  2 ) ,  and s u g g e s t s  th e  
p o s s i b l e  f u t u r e  t r e n d  f o r  th e  d i s t r i c t  a s  a  w ho le . The f a rm e rs  
o f  th e  ¥ h e a t  S tu d y  a r e  members o f  th e  a g r i c u l t u r a l l y  p r o g r e s s i v e  
B u la n d s h a h r  t e h s i l  a c c o r d in g  to  the  D i s t r i c t  S tu d y ' .(1972), and so 
i t  i s  to  be e x p e c te d  t h a t  th e y  a r e  r e p r e s e n t a t i v e  o f  s t a g e  2. 
H av ing  i n c r e a s e d  t h e i r  a r e a  o f  wheat l a n d  th e y  a r e  now r e p l a c i n g  
t h e i r  t r a d i t i o n a l  v a r i e t i e s  w i th  th e  h i g h l y  p r o d u c t i v e  M exican 
dw arf  and  in d ig e n o u s  h y b r id  w h e a ts .  These a r e  th e  m ain  changes  
i n  th e  a r e a l  p a t t e r n s  o f  wheat f a rm in g  and  f u r t h e r  r e j e c t  th e  
c la im s  o f  th e  i n i t i a l  n u l l  h y p o t h e s i s  t h a t  w heat f a rm in g  p a t t e r n s  
have  s e e n  no s i g n i f i c a n t  c hange . These m o d i f i c a t i o n s  i n  wheat 
f a rm in g  p a t t e r n s  s i n c e  th e  i n t r o d u c t i o n  o f  th e  dw arf  v a r i e t i e s  
i s  l i k e l y  to  have  a f a r  r e a c h in g  e f f e c t  on th e  e n t i r e  c ro p p in g  
sy s tem  and t h i s  w i l l  be d i s c u s s e d  i n  th e  f o l l o w i n g  s e c t i o n .
2^0
5 .4 .  Changes  i n  c ro p p in g  p a t t e r n s  w i th in  th e  s tu d y  a r e a .
The h ig h  y ie ld in g "  v a r i e t i e s  have a s h o r t e r  l i f e  c y c le  th a n  
t h e i r  in d ig e n o u s  c o u n t e r p a r t s  and t h i s  g i v e s  th e  f a rm e r  th e  
o p p o r t u n i t y  o f  grow ing  more c ro p s  on h i s  l a n d  e a c h  y e a r  . The 
High Y ie ld in g  V a r i e t i e s  Programme u rg e s  him to  do s o . T h is  s e c t i o n  
o f  th e  c h a p te r  lo o k s  a t  th e  c ro p p in g  p a t t e r n s  o f  th e  fa rm e rs  
w i th in  th e  Wheat S tu d y  a r e a  to  se e  w h e th e r  th e y  a r e  b e n e f i t t i n g  
from th e  h ig h  y i e l d s  o f  th e  new wheat by m e re ly  i n c r e a s i n g  th e  
a r e a  u n d e r  c u l t i v a t i o n ,  o r  i f  th e y  a r e  d e r i v i n g  th e  maximum 
b e n e f i t  from th e  new v a r i e t i e s ^  by a d o p t in g  m u l t i p l e  c ro p p in g  
schemes a s  w e l l .  W heat, th e  m ost p o p u la r  o f  th e  new v a r i e t i e s  
i n  th e  s tu d y  a r e a ,  i s  n o t  grown i n  i s o l a t i o n .  T r a d i t i o n a l l y  
sown t o g e t h e r  w i th  m u s ta rd ,  b a r l e y  o r  tj a i , i t  i s  o n ly  p a r t  o f  th e  
r o t a t i o n  sy s tem  u s u a l l y  i n v o lv i n g  two and som etim es t h r e e  c ro p s  
i n  an  a g r i c u l t u r a l  y e a r . ■
E x p e r im e n ta l  c ro p  r o t a t i o n  sy s tem s  a t  B u la n d sh ah r  
A g r i c u l t u r a l  C o l l e g e .
w ,.A pprox im ate  sowing d a t e s .
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p o t a t o e s
moong -  l e n t i l s . t h o r i a  -  r a p e .
S o u rc e :  P r i n c i p a l  o f  th e  A g r i c u l t u r a l  C o l l e g e ,  B u la n d sh ah r  -1972,
F i g . 5 .1 7 .
The h ig h  y i e l d i n g  v a r i e t i e s  o f  wheal, m a tu re  i n  a p p ro x im a te ly
120 days w h i le  th e  t r a d i t i o n a l  v a r i e t i e s  t a k e  140-150 days to
r i p e n  p r o p e r l y .  T h is  r e d u c t i o n  i n  th e  m a t u r a t i o n  p e r i o d ,  t o g e t h e r
w i th  t h e  dev e lo p m en t o f  e a r l y  and l a t e  v a r i e t i e s  g i v e s  th e  c ro p
r o t a t i o n  sy s tem  g r e a t e r  f l e x i b i l i t y .  The f a r m e r  c o u ld  h a r v e s t
a s  many as  f o u r  c ro p s  from  h i s  f i e l d s  i n  a  y e a r ,  and e x p e r im e n ts
o f  th e  A g r i c u l t u r a l  C o l le g e  i n  B u la n d sh ah r  have  shown t h a t  t h i s
i s  p o s s i b l e .  The r e l a y  c ro p p in g  r o t a t i o n s  th e y  have  found  to be
s u c c e s s f u l  a r e  sum m arized i n  F i g . 5 - 1 7 .  T h e i r  sy s tem  i n v o lv e s  t h r e e
c ro p p in g  s e a s o n s ;  th e  k h a r i f  o r  autumn s e a s o n  from  J u l y  to  l a t e
S ep tem b er  o r  O c to b e r ,  d u r in g  which m a iz e ,  r i c e  and m i l l e t s  a r e
th e  m ain  c r o p s .  T h is  i s  fo l lo w e d  by th e  r a b i  s e a s o n ,  and th e
s p r i n g  h a r v e s t  o f  w h ea t ,  b a r l e y ,  gram, p u l s e s  and  p o t a t o e s ,  i s
g a th e r e d  i n  l a t e  M arch. A t h i r d  q u ic k  c ro p  o f  o n i o n s ,  w a te r  m e lo n s ,
c h i l l i e s ,  to b ac c o  o r  c e r t a i n  l e n t i l s  can be t a k e n  im m e d ia te ly
a f t e r  th e  r a b i  d u r in g  th e  z a i d , b u t  r e l a t i v e l y  few f a r m e r s  t a k e
a d v a n ta g e  o f  t h i s  s e a s o n  when a n n u a l  t e m p e r a tu r e s  a r e  r e a c h in g
t h e i r  p e a k .  A c c o rd in g  to  th e  P r i n c i p a l  o f  t h e  A g r i c u l t u r a l
C o l l e g e ,  B u la n d s h a h r ,  by sow ing  l a t e  w hea t ,  and  e x t r a  c ro p  c o u ld
be h a r v e s t e d  a t  t h e  end o f  th e  k h a r i f . E x p e r im e n ta l  work has
s h o rn  t h a t  p o t a t o e s  o r  t h o r i a  B r a s s i c a  c a m p e s t r i s  ( r a p e )  f i l l e d)  —
t h i s  r o l e  s u i t a b l y ,  b u t  when e x t e n s i o n  o f f i c e r s  had  b ro a c h e d  th e  
s u b j e c t  w i th  f a r m e r s ,  th e y  had  been f a r  from  e n t h u s i a s t i c  a b o u t  
i t .
S in c e  th e  h ig h  y i e l d i n g  v a r i e t i e s  have been  i n t r o d u c e d ,  th e  
f a r m e r s  have been  u rg e d  to  u s e - m u l t i p l e  c ro p p in g  t e c h n iq u e s  so t h a t  
a g r i c u l t u r a l  p r o d u c t i o n  c o u ld  be i n c r e a s e d .  The h ig h  f i e l d i n g  
v a r i e t i e s  l e n d  th e m s e lv e s  to  r e l a y  c ro p p in g  i n  p a r t i c u l a r ,  and so
t r a d i t i o n a l  m ethods o f  i n t e r  c ro p p in g  were r e j e c t e d  as  th e s e  
l e d  to  low er  c ro p  y i e l d s .  I t  i s  o n ly  v e r y  r e c e n t l y  t h a t  th e  
b e n e f i t s  o f  i n t e r  c ro p p in g  have been f u r t h e r  i n v e s t i g a t e d  ( 5 ) .  
A l th o u g h  grow ing  more th a n  one c ro p  a t  a  t im e  may l e a d  to  low er  
y i e l d s , a s  s o i l  n u t r i e n t s  have to be s h a r e d ,  c e r t a i n  c ro p  
c o m b in a t io n s  a r e  b e in g  e s t a b l i s h e d  w hich w i l l  make weed c o n t r o l  
e a s i e r ,  re d u c e  a t t a c k  by p e s t s ,  and r a i s e  th e  o v e r a l l  y i e l d  p e r  
u n i t  a r e a .  These  - ideas  o f  r e - i n t r o d u c i n g  i n t e r  c ro p p in g  were 
v e r y  new i n  th e  s tu d y  a r e a  a t  th e  tim e  o f  th e  Wheat S tu d y , and 
f o r  th e  m ost p a r t ,  th e  em phasis  o f  th e  e x t e n s i o n  a g e n t  was on 
r e l a y  c ro p p in g .
The c ro p p in g  p a t t e r n s  o f  f a r m e r s  i n  th e  s tu d y  a r e a  were 
exam ined to  s e e  i f  th e  number o f  c ro p s  h a r v e s t e d  each  y e a r  had 
i n c r e a s e d  s in c e  1965* U n f o r tu n a t e l y  th e s e  d a t a  c o u ld  n o t  be 
c o l l e c t e d  by fo rm a l  q u e s t i o n n a i r e ,  b e c au se  t h e  p i l o t  s tu d y  had 
shown t h a t  f a r m e r s  were u n a b le  to  r e c a l l  t h e i r  r o t a t i o n  sys tem  
o f  e a r l i e r  y e a r s  w i th  any  d e g re e  o f  a c c u r a c y .  The a l t e r n a t i v e  
s o u rc e  o f  t h i s  i n f o r m a t io n  was i n  the  k h a s r a , one o f  th e  s e t s  o f  
r e c o r d s  c om piled  by th e  l e k h p a l  f o r  each  v i l l a g e .  An a t t e m p t  was 
made to  o b t a i n  d a t a  f o r  th o s e  f a r m e r s  s p e c i f i c a l l y  in v o lv e d  i n  
th e  Wheat S t u d y , b u t  t h i s  was n o t  p o s s i b l e  b e c a u se  fa rm s b e lo n g in g  
to  one i n d i v i d u a l  may be r e g i s t e r e d  i n  s e v e r a l  nam es. A s i m i l a r  
p rob lem  was e n c o u n te re d  when p r e p a r a t o r y  l i s t s  f o r  a  s t r a t i f i e d  
random sam ple o f  f a r m e r s  were b e in g  made f o r  e a c h  o f  th e  s tu d y  
v i l l a g e s .  The p rob lem s and draw backs o f  t h e  m ethod a r e  f u l l y  
d i s c u s s e d  i n  Appendix  1 . 4 . The o n ly  a l t e r n a t i v e  was to  u se  c rop  
r o t a t i o n  d a t a  f o r  th e  e n t i r e  v i l l a g e .  The c ro p p in g  sys tem  o f  
i n d i v i d u a l  f a r m e r s  \\Ta s  exam ined , b u t  t h e s e  showed no s i g n i f i c a n t
wheat
wheat ♦ another crop
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d i f f e r e n c e s .  A lm dst e v e ry  f a rm e r  grows two c ro p s  i n  a  y e a r  
w hich i s  p r o g r e s s i v e ,  a s  i n  1971-72 o n ly  20 p e r  c e n t  o f  th e  
t o t a l  i r r i g a t e d  a r e a  i n  I n d i a  was do u b le  c ro p p ed  ( 6 ) .  The main 
aim o f  th e  m u l t i p l e  c ro p p in g  programme was t h a t  a  minimum o f  two 
o r  t h r e e  c ro p s  s h o u ld  be grown e ach  y e a r .  I n  t h e  s tu d y  a r e a  
none o f  th e  f a r m e r s  h a r v e s t e d  l e s s  th a n  two c r o p s ,  though  a v e ry  
i n s i g n i f i c a n t  p r o p o r t i o n  tb:ok t h r e e  c ro p s  e ach  y e a r .
. F i g s . 5 .1 8  and 19 summarize th e  change i n  th e  p r o p o r t i o n a t e  
a r e a  d e v o te d  to  e a c h  c ro p  i n  each  v i l l a g e  be tw een  1965 and 1971. 
These a r e  th e  m ost r e c e n t  d a t a  a v a i l a b l e  and  show t h a t  t h e r e  has  
been  r e l a t i v e l y  l i t t l e  change i n  t h e  t o t a l  sown a r e a  e a ch  s e a s o n .  
I n  t h e  r a b i , t h e  s p r i n g  s e a s o n ,  th e  l a r g e s t  a r e a  i s  c u l t i v a t e d  
and  t h i s  i s  r e f l e c t e d  i n  t h e  d i s t r i c t  l e v e l  s t a t i s t i c s  ( F i g .3 .1 1 )  
where t h e  c ro p p e d  a r e a  o f  t h e  r a b i  i s  f a r  i n  e x c e s s  o f  l a n d  
c u l t i v a t e d  d u r in g  th e  k h a r i f . These two s e a s o n s  a r e  by f a r  th e  
m ost i m p o r t a n t  w h i le  th e  z a id  does n o t  occupy  a s i g n i f i c a n t  
p o s i t i o n  i n  th e  c ro p p in g  p a t t e r n  a t  a l l .  There  h a s  c e r t a i n l y  
been  no s i g n i f i c a n t  i n c r e a s e  i n  th e  number o f  c ro p s  p e r  y e a r  
s i n c e  t h e  i n t r o d u c t i o n  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s ,  and 
from  d i s c u s s i o n  w i th  t h e  f a r m e r s ,  th e y  had  no i n t e n t i o n  o f  
i n c o r p o r a t i n g  a t h i r d  c ro p  i n t o  t h e i r  r o t a t i o n ,  l e t  a lo n e  a 
f o u r t h  a s  was s u g g e s t e d  by th e  P r i n c i p a l  o f  th e  A g r i c u l t u r a l  
C o l l e g e ,  B u la n d s h a h r .
As F i g s . 5 -18  and 19 show, t h e r e  i s  r e l a t i v e l y  l i t t l e  
v a r i a t i o n  i n  th e  c ro p p in g  p a t t e r n s  o f  th e  v i l l a g e s .  P r e d i c t a b l y ,  
wheat i s  th e  m a jo r  r a b i  c ro p  w h i le  m aize o c c u p ie s  a s i m i l a r  
p o s i t i o n  i n  th e  k h a r i f . T here  have been  n o .m a jo r  changes  i n  th e
c ro p p in g  p a t t e r n s  w i th in  any o f  th e  v i l l a g e s ,  b u t  s i n c e  th e  
i n t r o d u c t i o n  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  i n  th e  mid 1960s, 
t h e r e  has  been  a n o t a b l e  i n c r e a s e  i n  th e  a r e a  sown w i th  wheat 
and m aize  i n  p a r t i c u l a r ,  though  th e  a r e a  o f  .jowar has  been 
i n c r e a s i n g  a n d , a c c o r d in g  to th e  f a r m e r s ,  t h i s  i s  d.ue to  th e  
im proved  in d ig e n o u s  v a r i e t i e s  which have been  p ro d u ce d .
The m a jo r  c ro p s  a r e  th e  same i n  e v e ry  v i l l a g e ,  b u t  i t  i s  
among th e  l e s s  im p o r t a n t  v a r i e t i e s  t h a t  one can  se e  th e  p a t t e r n  
v a r y  from  v i l l a g e  to  v i l l a g e .  The a r e a  sown w i th  b a r l e y ,  f o r  : • 
i n s t a n c e ,  has  d e c l i n e d  c o n s id e r a b l y  s i n c e  1965 i n  A k h t i a r p u r  and 
M anakpur, b u t  h as  m a in ta in e d  i t s  l e v e l  i n  I to l s e n a .  T h is  is. 
p r o b a b ly  b e c au se  b a r l e y  r e q u i r e s  r e l a t i v e l y  l i t t l e  w a te r  i n  
com par ison  w i th  w hea t .  I t  i s  o n ly  s i n c e  1965 t h a t  i r r i g a t i o n  
w a te r  from  tube  w e l l s  h a s  been  a v a i l a b l e  i n  t h e s e  v i l l a g e s  and , 
a s  i t  i s  more p r o f i t a b l e ,  th e  f a r m e r s  have c h o sen  to  grow wheat 
i n  p l a c e  o f  b a r l e y  and gram. A s i m i l a r  p a t t e r n  was a l s o  n o t e d  
a t  d i s t r i c t  l e v e l  ( F i g . 3.18 ) and a com parab le  p a t t e r n  o f  change 
has  a l s o  been  i d e n t i f i e d  i n  th e  P un jab  ( 7 ) .  The c a n a l  v i l l a g e s  
o f  S a b d a lp u r ,  K o lse n a  and  K u rw a l-B an aras  have m a in ta in e d  a 
r e l a t i v e l y  c o n s t a n t  wheat and  b a r l e y  p a t t e r n ,  a s  th e y  have 
e x p e r i e n c e d  l i t t l e  change i n  t h e i r  i r r i g a t i o n  f a c i l i t i e s  i n  r e c e n t  
y e a r s . , *
I n  1971 t r i c e  sown i n  th e  k h a r i f  showed c o n s id e r a b l e  
i n c r e a s e  i n  a r e a  and dom ina ted  th e  k h a r i f  c ro p s  i n  C h i r c h i t a .
I t s  p r o g r e s s  i s  more v a r i a b l e  th a n  i n  t h e  o t h e r  v i l l a g e s ,  b u t  
i n  M anakpur, f o r  exam p le ,  th e  a r e a  sown to  r i c e  h a s  d e c r e a s e d .  
A c c o rd in g  to  th e  v i l l a g e  l e k h p a l  o f  M anakpur, y i e l d s  o f  r i c e
i n  th e  v i l l a g e  were n o t  s a t i s f a c t o r y  due to  d i s e a s e .  I n  
a b s o l u t e  te rm s  r i c e  h a s  d e c l i n e d  i n  e v e ry  v i l l a g e  s i n c e  'new ' 
r i c e  r e a c h e d  a  s m a l l  and i n s i g n i f i c a n t  peak  i n  1969. The 
d e c i s i o n  to  sow l e a s  r i c e  seems to  be common to  a  v i l l a g e  a s  
a whole and so one t e n d s  to  f i n d  more i n t e r - v i l l a g e  d i f f e r e n c e s  
t h a n  i n t r a -  v i l l a g e  v a r i a t i o n  i n  th e  c ro p  r o t a t i o n  p a t t e r n s .
F a rm ers  i n  e a ch  v i l l a g e  t e n d  to  conform  to  a  p a t t e r n .  T h is  was 
c l e a r  from  th e  c ro p  d a t a  c o l l e c t e d  f o r  e a ch  f a r m e r  111 th e  k h a s r a . 
There  i s  no s i g n i f i c a n t  v a r i a t i o n  w i t h i n  a v i l l a g e .
Most o f  t h e  o t h e r  c ro p s  su c h  a s  t h e  v a r i o u s  p u l s e s  and 
c h i l l i e s ,  f o r  i n s t a n c e ,  have changed  l i t t l e  s i n c e  1965 and s t i l l  
occupy  a  v e r y  i n s i g n i f i c a n t  p a r t  i n  t h e  r o t a t i o n .  They a r e  m a in ly
grown f o r  th e  f a r m e r s '  c o n sum ption  and so a r e  sown when th e  f a m i l y ' s
r e s e r v e s  have  come to  an- end .
P r e v i o u s l y ,  i t  was common to  sow two c ro p s  t o g e t h e r  i n  a 
f i e l d  p s r t i c u l a r l y  i n  t h e  r a b i . I n  th e  s tu d y  v i l l a g e s ,  rows o f  
w heat were a l t e r n a t e d  w i th  gram, m u s ta rd  o r  j a i  and  b a r l e y .  Crops 
l i k e  m u s ta rd  and  , j a i , and to  a  c e r t a i n  e x t e n t  gram , gave s u p p o r t  
to  th e  t a l l  i n d ig e n o u s  v a r i e t i e s  o f  w heat and  p r e v e n t e d  them
from  l o d g in g .  M u s ta rd  and tj a i  w i th  t h e i r  t a l l  b ra n c h e s  o f t e n
grew a s  h ig h  o r  even  h i g h e r  th a n  th e  d e s h i  w h ea t ,  and gave I t  
c o n s i d e r a b l e  s u p p o r t .  These c ro p s  a r e  h a r v e s t e d  a t  th e  same tim e 
o r  w i t h i n  a few  days  o f  each  o t h e r  and so th e y  s h a r e  t h e  n u t r i e n t s  
i n  th e  s o i l .  The t a l l  t h i n  s t r a w e d  in d ig e n o u s  w heat v a r i e t i e s  
c o u ld  n o t  s u p p o r t  too  heavy  a- head  o f  g r a i n ,  and w i th  a  r e l a t i v e l y  
s m a l l  s u p p ly  o f  s o i l  n u t r i e n t s  a v a i l a b l e ,  t h e  p r o d u c t i o n  o f  heavy 
e a r s  o f  wheat was u n l i k e l y .
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W ith  th e  new h ig h  y i e l d i n g  v a r i e t i e s  th e  s i t u a t i o n  i s  
c o m p le te ly  d i f f e r e n t .  The p l a n t s  a r e  s h o r t  and s to c k y  and have 
l e s s  te n d e n c y  to  lo d g e .  I n  t h e o r y  i t  i s  p r e f e r a b l e  t h a t  th e y  a r e  
grown a lo n e  a s  an  a d e q u a te  n u t r i e n t - a n d  w a te r  s u p p ly  i s  e s s e n t i a l  
f o r  th e  p r o d u c t i o n  o f  h ig h  y i e l d s .  Many f a r m e r s ,  how ever, s t i l l  
p l a n t  , j a i , m u s ta rd  o r  gram w i th  th e  w hea t ,  b u t  i t  i s  becoming 
l e s s  common a s  t h e r e  h a s  been  a movement away from i n t e r  c ro p p in g  
s i n c e  th e  i n t r o d u c t i o n  o f  dw arf w hea t.  I n f o r m a l  c o n v e r s a t i o n s  
w i th  th e  f a r m e r s  i n  th e  f i e l d  showed t h a t  th e y  s t i l l  f e l t  i t  wss 
w o r th  w h i le  c ro p p in g  j a i  o r  m u s ta rd  w i th  wheat w i th o u t  c a u s in g  
th e  l a t t e r  too  much harm . I f  f o r  any r e a s o n  th e  wheat f a i l e d ,  
a t  l e a s t  one c ro p  was l i k e l y  to  s u r v i v e .
I n t e r  c ro p p in g  t e c h n iq u e s  have lo n g  been i n  u se  i n  I n d i a ,  
and a s  t h e  change to r e l a y  c ro p p in g  has  n o t  been  met w i th  
overw he lm ing  s u c c e s s ,  r e s e a r c h  i s  now b e in g  d i r e c t e d  to w ard s  
e s t a b l i s h i n g  th e  m ost r e w a rd in g  c ro p  c o m b in a t io n s  ( 8 ) .  A lth o u g h  
y i e l d s  a r e  g e n e r a l l y  h i g h e r  u n d e r  r e l a y  c r o p p in g ,  th e  o v e r a l l  
y i e l d  p e r  u n i t  a r e a  i s  h i g h e r  'under i n t e r  c ro p p in g  be c au se  more 
c ro p s  can  be grown. I n  consequence  t h i s  age o l d  c o n c e p t  o f  
i n t e r  c ro p p in g  i s  now b e in g  r e - i n t r o d u c e d  to  th e  somewhat 
c o n fu s e d  f a r m e r  a s  an  a l t e r n a t i v e  to  th e  'new ' r e l a y  c ro p p in g .
As th e  p r a c t i c e  o f  t a k i n g  two c ro p s  s im u l ta n e o u s l y  d u r in g  
t h e  r a b i  i s  s t i l l  p o p u l a r  w i th  th e '  f a r m e r s  o f  th e  d i s t r i c t ,  
a g r i c u l t u r a l  e x t e n s i o n  w o rk e rs  from th e  B u la n d s h a h r  A g r i c u l t u r a l  
C o l l e g e  began  i n  1971 to  t e a c h  th e  b e n e f i t s  o f  p l a n t i n g  s u g a r  
cane among th e  w h ea t .  T h is  i s  th e  c h i e f  c a s h  c ro p  o f  th e  d i s t r i c t .  
I t  can  be sown be tw een  th e  rows o f  w heat i n  November, b u t  u n l i k e
m u s ta rd  and. .in i i s  h a r v e s t e d  th e  f o l l o w i n g  November. S u g a r -c a n e  
i s  v e ry  demanding on s o i l  n u t r i e n t s ,  b u t  a c c o r d in g  to the  
P r i n c i p a l  o f  th e  A g r i c u l t u r a l  C o l l e g e ,  B u la n d s h a h r ,  i t s  m a jo r  
p e r i o d  o f  g row th  o c c u r s  a f t e r  th e  wheat h a s  been  h a r v e s t e d .  I f  
th e  s u p p ly  o f  c h e m ic a l  f e r t i l i s e r s  to  th e  wheat f i e l d s  i s  a d e q u a te ,  
t h e  s u g a r - c a n e  does  n o t  s i g n i f i c a n t l y  a f f e c t  th e  s u c c e s s  o f  th e  
w h e a t ,  and  i t s e l f  g r e a t l y  b e n e f i t s  from th e  q u a n t i t y  o f  c h e m ica l  
f e r t i l i z e r  a v a i l a b l e  and a l s o  from th e  i r r i g a t i o n  w a te r  which i s  
e s s e n t i a l , f o r  b o th  c r o p s .  Crowing b o th  wheat and  s u g a r-c an e  
t o g e t h e r  does  econom ise  on i r r i g a t i o n  w a te r  to  a  s m a l l  e x t e n t .  
F a rm e rs  a r e  o n ly  j u s t  b e g in n in g  to  sow t h e s e  two c ro p s  t o g e t h e r .
Out o f  196 f a r m e r s  in v o lv e d  i n  th e  Wheat S tu d y  i n  March 1972, 
f i v e  were g row ing  s u g a r - c a n e  and wheat i n  C h i r c h i t a  and two i n  
A k h t i a r p u r .  By March 1972 t h e r e  was no e v id e n c e  o f  t h i s  c ro p  
c o m b in a t io n  i n  any  o f  th e  o t h e r  v i l l a g e s .
S u g a r -c a n e  h a s  been  i n c l u d e d  i n  F i g . 5 -20  even  though  i t  i s  
n o t  a fo o d  c ro p  n o r  i s  i t  c o n f in e d  to  a  s i n g l e  s e a s o n .  B u la n d sh a h r  
was t h e  m ain  s u g a r  p r o d u c in g  d i s t r i c t  o f  th e  doab i n  1971-72 
and th e  em phas is  on s u g a r  by th e  e x t e n s i o n  w o rk e rs  i s  to  a v e r t  
any d i s a s t e r  s h o u ld  a g l u t  o f  wheat o c c u r  due to  s i g n i f i c a n t l y
h i g h e r  y i e l d s  from  th e  new w h ea t .  I n  th e  P u n ja b  s i m i l a r
p r e c a u t i o n s  a r e  b e in g  t a k e n  and f a r m e r s  a r e  b e in g  p r e p a r e d  to  
d i v e r s i f y  t h e i r  c ro p  r o u t i n e  and  sow o i l  s e e d s ,  j u t e  and 
c o t t o n  ( 9 ) .  S h o u ld  t h e r e  be an  e x c e s s  o f  w h e a t ,  th e  n o r t h  I n d i a n
p l a i n s  would s u f f e r  b a d ly .  As s u g a r  i s  t h e  m ain  c a sh  c ro p  o.f th e
d i s t r i c t ,  i t  was f e l t  j u s t i f i a b l e  to  i n c l u d e  i t  i n  a  d i s c u s s i o n  
o f  c ro p  r o t a t i o n  p a t t e r n s  t o g e t h e r  w i th  o t h e r  l e s s  im p o r ta n t  
c a s h  c ro p s  su c h  a s  c o t t o n .
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A word m ust be s a i d  aboub th e  c ro p s  o f  th e  s a i d . I n  th e  
s tu d y  v i l l a g e s  w a te r  m e lo n s ,  tobacco  and  o n io n s  a r e  th e  t h r e e  
m ost p o p u la r  c ro p s  b u t  o n ly  n in e  f a r m e r s  o u t  o f  668 whose 
r o t a t i o n  p a t t e r n s  were r e g i s t e r e d  in  th e  k h a s ra  grew a summer 
c ro p .  The main c o m p la in t  a g a i n s t  w ork ing  d u r in g  th e  s a i d  was 
th e  ex trem e  h e a t  and a t r a d i t i o n  o f  h a v in g  r e s t e d  betw een  th e  
end o f  t h e  r a b i  and th e  b e g in n in g  o f  th e  k h a r i f . The new h ig h  
y i e l d i n g  c ro p  v a r i e t i e s  a r e  much, more demanding on th e  f a r m e r s 1 
t im e  th a n  were th e  com parab le  in d ig e n o u s  v a r i e t i e s  ( C h a p te r  4 ) 
a nd , a s  many o f  th e  f a r m e r s ,  p a r t i c u l a r l y  th o s e  w i th  h o ld in g s  
below  th e  mean s i z e  o f  43*72 b ig h a s  (3*54- h e c t a r e s )  grow c ro p s  
p u r e l y  f o r  t h e i r  own r e q u i r e m e n t s ,  th e y  have no need  to  i n c r e a s e  
t h e i r  o u t p u t  beyond a c e r t a i n  l i m i t .  I t  i s  uneconom ic f o r  them 
to  m a rk e t  a  s m a l l  s u r p l u s .  A c c o rd in g  to  s e v e r a l  o f  th e  f a r m e r s ,  
p r o d u c t i o n  and t r a n s p o r t  c o s t s  b a r e l y  make i t  w o r th  t h e i r  w h i le  
to  i n c r e a s e  t h e i r  o u t p u t  m a r g i n a l l y .
C u l t i v a t o r s  in v o lv e d  i n  th e  q u e s t i o n n a i r e  s tu d y  fo u n d  i t  
d i f f i c u l t  to  p i c t u r e  a  r o t a t i o n  which in v o lv e d  a q u ic k  p o ta to  
c ro p  fo l lo w e d  by a l a t e  wheat h a r v e s t  and so i n v o lv e  a t h i r d  
c ro p  i n  t h e i r  r o t a t i o n  w i th o u t  f a rm in g  i n  th e  z a i d . V ery  few 
were even  p r e p a r e d  to  c o n s i d e r  th e  i d e a  o f  p l a n t i n g  a summer 
c ro p  and  were n o t  w i l l i n g  to  change t h e i r  p r e s e n t  c ro p p in g  
sy s te m , a s  t h e  a d d i t i o n a l  e f f o r t  n e c e s s a r y  d u r in g  th e  h o t  months 
was f e l t  to  e x c e e d  th e  v a lu e  o f  th e  r e t u r n s .  They were n o t  so 
a v e r s e  to  th e  i d e a  o f  i n t e r  c ro p p in g  how ever, a s  t h i s  f i t t e d  i n  
w i th  t r a d i t i o n a l  p a t t e r n s  and in v o lv e d  l i t t l e  e x t r a  o u t p u t  i n  
te rm s  o f  e f f o r t .
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T h a t  p a r t  o f  the High Y ie ld in g  V a r i e t i e s  Programme which 
i n v o lv e s  i n c r e a s i n g  th e  a g r i c u l t u r a l  o u t p u t  by i n c r e a s i n g  y i e l d s  
h as  su c c e e d e d  i n  t h e  s tu d y  a r e a  a s  f a r m e r s  have r e a d i l y  a d o p te d  
th e  new s e e d s  (C h a p te r  4 . p. 141 )> and as  a  r e s u l t  a r e  h a r v e s t i n g  
w e l l  above a v e ra g e  wheat y i e l d s  f o r  th e  d i s t r i c t  ( C h a p te r  7 p .309  ) 
The r e s p o n s e  to  i n c r e a s i n g  th e  a g r i c u l t u r a l  o u t p u t  by i n c r e a s i n g  
th e  c u l t i v a t e d  a r e a  h a s  been  s l i g h t  i n  th e  s i x  s tu d y  v i l l a g e s  
o f  .the d i s t r i c t ,  b u t  i t  m ust be s a i d  t h a t  t h e r e  i s  b a r e l y  any new 
l a n d  a v a i l a b l e  f o r  c u l t i v a t i o n .  Three  q u a r t e r s  o f  th e  d i s t r i c t  
was c u l t i v a t e d  i n  1972 and t h i s  f i g u r e  h a s  i n c r e a s e d  l i t t l e  
s i n c e  th e  c o u n t r y s id e  f e l t  t h e  im p ac t  o f  th e  c a n a l s  i n  th e  mid 
n i n e t e e n t h  c e n t u r y .  F a rm e rs  have  n o t  been  a v e r s e  to  i n c r e a s i n g  
t h e i r  c u l t i v a t e d  a r e a ,  i t  m e re ly  h a s  n o t  been  p o s s i b l e  f o r  them 
to  do s o .  Land p r e v i o u s l y  d e v o te d  to  o t h e r  c ro p s  su c h  a s  b a r l e y ,  
gram and p u l s e s  i s  b e in g  sown w i t h ’ s e e d  o f  th e  new h ig h  y i e l d i n g  
v a r i e t i e s ,  and so th e  a r e a  o f  h ig h  y i e l d i n g  v a r i e t i e s ,  
p a r t i c u l a r l y  w heat and m aize  h as  i n c r e a s e d  even  i f  th e  t o t a l  
c u l t i v a t e d  a r e a  h a s  n o t  grown s i g n i f i c a n t l y .
L o c a l  f a r m e r s  o f  th e  s tu d y  a r e a  have  shown c o n s i d e r a b l e  
e n th u s ia s m  f o r  t h e s e  new v a r i e t i e s  and so have  re sp o n d e d  to  
t h e  f i r s t  two demands o f  th e  High Y ie ld in g  V a r i e t i e s  Programme.
The t h i r d  s e c t i o n  o f  th e  programme which e n v i s a g e s  i n c r e a s e d  
p r o d u c t i o n  by m u l t i p l e  c ro p p in g ,  e s p e c i a l l y  by r e l a y  c ro p p in g ,  
i s  n o t  n e a r l y  so p o p u l a r  and many c u l t i v a t o r s  th o u g h t  t h a t  th e  
r e t u r n s  from  a t h i r d  c ro p  r e l a t i v e  to  t h e  e f f o r t  and c o s t  o f  i t s  
p r o d u c t i o n  were n o t  r e a l l y  w orth  w h i le .  They p r e f e r r e d  to 
c o n c e n t r a t e  on th e  e x i s t i n g  two s e a s o n s  and  e s p e c i a l l y  on th e  
r a b i  a s  r e t u r n s  from t h i s  s e a so n -w e re  h i g h e s t .  P e rh ap s  a p o l i c y
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o f  m u l t i p l e  c ro p p in g  by i n t e r  c ro p p in g  c o u ld  be more s u c c e s s f u l  
i n  t h i s  a r e a - .  To c o n c lu d e  t h i s  s e c t i o n  o f  C h a p te r  5 i t  i s  t r u e  
t h a t  t h e r e  have  been  few r a d i c a l  changes  i n  c ro p  r o t a t i o n  
p a t t e r n s .  R a t h e r  th a n  i n t r o d u c e  an  e x t r a  c ro p  e a c h  y e a r ,  f a rm e r s  
o f  t h e  s tu d y  a r e a  have r e p l a c e d  t h e i r  lo w e r  y i e l d i n g  c ro p s  by 
th e  h ig h  y i e l d i n g  v a r i e t i e s  and so th e  p a t t e r n  i s  one o f  change 
w i t h i n  th e  s e a s o n s  r a t h e r  th a n  among them.
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5 * 5 * ' C o n c lu s io n .
The g row ing  number o f  a d o p te r s  o f  th e  new v a r i e t i e s  o f  wheat 
( F i g . 4 .  2 ) ,  th e  changes  i n  th e  v a r i e t i e s  sown and th e  i n c r e a s e
i n  th e  a r e a  p l a n t e d  w i th  them a l l , p r o v i d e  e v id e n c e  f o r  th e  
r e j e c t i o n  o f  th e  f i r s t  p a r t  o f  th e  n u l l  h y p o t h e s i s  t h a t  change 
had  been  i n s i g n i f i c a n t  ( C h a p te r  2.p.59 ) .  I t  was o n ly  th e  c ro p p in g
sy s te m s  i n  th e  s tu d y  v i l l a g e s  t h a t  showed no m arked change , b u t  i n  
e v e ry  o t h e r  c a se  changes  i n  th e  f a rm in g  p a t t e r n s  exam ined i n  
C h a p te r s  4 and 5 were q u i t e  p ronounced  and i n  k e e p in g  w i th  th e  
aims o f  th e  H igh  Y ie ld in g  V a r i e t i e s  Programme.
These  p a t t e r n s  o f  a d o p t io n  h o w e v e r ,a r e  n o t  a d e q u a te  i n d i c e s  
o f  th e  s u c c e s s  o f  th e  new -wheat f a rm in g  t e c h n o lo g y ,  i t  i s  o n ly  i f  
th e  y i e l d  p o t e n t i a l  o f  th e  new v a r i e t i e s  can be r e a l i s e d  and  
m a in ta in e d  t h a t  G reen R e v o lu t io n  s u p p o r t e r s  have  th e  r i g h t  to  
c l a s s  th e  new v a r i e t i e s  a s  a s u c c e s s  i n  a  p a r t i c u l a r  a r e a .
The p u rp o se  o f  th e  s u c c e e d in g  c h a p t e r  i s  to  examine i n  d e t a i l  
t h e  m ethods f a r m e r s  a r e  u s i n g  f o r  g row ing  t h e i r  new w hea t ,  and 
an  a t t e m p t  w i l l  be made to  a s s e s s  t h e  ad eq u acy  o f  th e s e  m ethods 
i n  th e  l i g h t  o f  recommended fa rm in g  t e c h n i q u e s  f o r  th e  s tu d y  
a r e a .
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CHAPTER 6 .
Changes i n  s e l e c t e d  wheat f a rm in g  p r a c t i c e s  s in c e  
th e  i n t r o d u c t i o n  o f  h ig h  y i e l d i n g  v a r i e t i e s .
The new h ig h  y i e l d i n g  v a r i e t i e s  o f  wheat have  v e ry  d i f f e r e n t  
e c o l o g i c a l  r e q u i r e m e n ts  from th e  in d ig e n o u s  w hea t .  Among t h e i r  
many d i f f e r e n c e s  th e y  r e q u i r e  h i g h e r  i n p u t s  o f  f e r t i l i s e r ,  w a te r ,  
i n s e c t i c i d e s  and p e s t i c i d e s ,  and so a r e  much more demanding on 
th e  f a r m e r s '  t im e  th a n  were th e  in d ig e n o u s  v a r i e t i e s  ( 1 ) .
The c u l t i v a t o r  h a s  to  a d a p t  to  a  c o m p le te ly  new fa rm in g  r o u t i n e  
and n e e d s  to  u n d e r s t a n d  th e  d i f f e r e n c e s  be tw een  th e  p l a n t  l i f e ­
c y c le s  o f  th e  new and in d ig e n o u s  v a r i e t i e s .  The d i f f e r e n c e s  
w i l l  be f u l l y  d i s c u s s e d  l a t e r  i n  th e  c h a p t e r .  T r a d i t i o n a l  
a g r i c u l t u r a l  p r a c t i c e s  have been  i n s t i l l e d  i n t o  th e  c u l t i v a t o r  
th ro u g h  g e n e r a t i o n s  o f  r u r a l  l i f e  and  th e  u se  o f  c e r t a i n  
t e c h n i q u e s  h as  become a lm o s t  i n s t i n c t i v e .  The a p p ro a c h  to  f a rm in g  
th e  new h i g h  y i e l d i n g  v a r i e t i e s  i s  much more s c i e n t i f i c ,  and 
a l t h o u g h  th e  c ro p s  can  t o l e r a t e  a  wide ran g e  o f  p h y s i c a l  c o n d i t i o n s ,  
y i e l d s  w i l l  n o t  be a s  h ig h  as  th e y  m ig h t  be u n l e s s  th e  numerous 
i n p u t  demands o f  t h e  p l a n t  a r e  u n d e r s to o d  and p r o v id e d  ( 2) .
S e v e r a l  o f  th e  new v a r i e t i e s  can be grown i n  a r e a s  o f  d i f f e r e n t  
e l e v a t i o n ,  s o i l  t y p e ,  c l i m a t e  and day l e n g t h ,  and  c o n s e q u e n t ly  
t h e i r  e x p a n s io n  a t  a  n a t i o n a l  l e v e l  i s  much e a s i e r  th a n  i f  th e y  
had  th e  c o m p a r a t iv e ly  s m a l l  t o l e r a n c e  r a n g e s  o f  t h e  in d ig e n o u s  
v a r i e t i e s .
I f  t h e  f a rm in g  t e c h n iq u e s  s u i t  th e  newf v a r i e t i e s ,  th e y  a r e  
much more t o l e r a n t  o f  a  wide ran g e  o f  p h y s i c a l  c o n d i t i o n s  th a n  
a r e  t h e  i n d ig e n o u s  v a r i e t i e s .  But i f ,  on th e  o t h e r  han d , th e  
new v a r i e t i e s  a r e  n o t  p r o v id e d  w i th  a l l  t h e i r  p h y s i c a l  r e q u i r e m e n ts ,
M r.V .S .M a th u r ,  C h ie f  w heat b r e e d e r  a t  th e  I n d i a n  A g r i c u l t u r a l  
R e s e a rc h  I n s t i t u t e ,  D e lh i  c o n f i rm e d  t h a t  t h e i r  p r o d u c t i v i t y  
m ig h t  f a l l  below t h a t  o f  th e  i n d ig e n o u s  w heat,  and c o n s e q u e n t ly  
p ro d u ce  'm e d io c r e '  y i e l d s .  The new v a r i e t i e s  t e n d  to  be much 
more ex tre m e  i n  t h e i r  r e a c t i o n  to th e  fa rm in g  t e c h n iq u e s  u se d  
i n  t h e i r  c u l t i v a t i o n  th a n  a r e  th e  d e s h i  v a r i e t i e s .
L i t t l e  i n f o r m a t io n  i s  a v a i l a b l e  on th e  t e c h n i q u e s  f a rm e r s  
a r e  u s i n g  f o r  g row ing  th e  new h ig h  y i e l d i n g  v a r i e t i e s .  The 
I n t e n s i v e  A g r i c u l t u r a l  Developm ent Programme (iADP) and th e  
I n t e n s i v e  A g r i c u l t u r a l  A re a s  Programme (lAAP) d i s t r i c t s  c o l l e c t  
c o p io u s  d a t a  on f a rm in g  m eth o d s ,  b u t  th e  m a j o r i t y  o f  t h i s  
m a t e r i a l  i s  u s e d  f o r  d e s c r i p t i v e  p u rp o s e s  and n o t  f o r  r e s e a r c h  
i n t o  th e  m ethods o f  f a rm in g  th e  new h i g h  y i e l d i n g  v a r i e t i e s  a t  
a l l  ( 3 ) .  The M i n i s t r y  o f  A g r i c u l t u r e  h a s  p ro d u ce d  a s e t  o f  
' r u l e s ’ f o r  g row ing  th e  new h ig h  y i e l d i n g  v a r i e t i e s  s u c c e s s f u l l y ,  
c a l l e d  t h e  'p a c k a g e  o f  p r a c t i c e s ' .  The i n t e n t i o n  o f  th e  
governm ent i s  t h a t  a  s e t  o f  t h e s e  r u l e s  s h o u ld  be com piled  f o r  
e v e ry  s t a t e  and d i s t r i c t  to  t a k e  i n t o  a c c o u n t  th e  p h y s i c a l  
d i f f e r e n c e s  w hich m a y 'o c c u r  i n  th e  l a n d s c a p e .  Though th e  p l a n t s  
have  wide t o l e r a n c e  r a n g e s ,  h a b i t a t  f a c t o r s  a r e  a p t  to  v a r y ,  and  
p l a n t  p r o d u c t i v i t y  c o u ld  w e l l  be im proved  by’ m ino r  m o d i f i c a t i o n s  
i n  th e  f a rm in g  r o u t i n e .  The P r i n c i p a l  o f  th e  A g r i c u l t u r a l  
C o l le g e  a t  B u la n d s h a h r  p ro v id e d  d e t a i l s  o f  th e  package  o f  
p r a c t i c e s  t a u g h t  to  e x t e n s i o n  w o rk e rs  i n  th e  B u la n d s h a h r  d i s t r i c t .  
There  o n ly  seemed to  be p u b l i s h e d  v e r s i o n s  o f  th e  package  o f  
p r a c t i c e s  a v a i l a b l e  f o r  s t a t e s  which were a g r i c u l t u r a l l y  w e l l  
known, su c h  a s  th e  P u n ja b .  No p u b l i s h e d  v e r s i o n  o f  th e  package
o f  p r a c t i c e s  was a v a i l a b l e  f o r  U t t a r  P ra d e s h  and a l l  i n f o r m a t io n  
was t a u g h t  to  th e  v i l l a g e  l e v e l  w orkers  o f  the  e x t e n s i o n  s e r v i c e ,  
who t e a c h  l o c a l  c u l t i v a t o r s  th e  ’ s c i e n t i f i c  a p p ro a c h '  to  wheat 
f a r m in g .  I n  t h e o r y ,  one copy s h o u ld  be a v a i l a b l e  f o r  r e f e r e n c e  
p u r p o s e s  i n  a l l  t h e  a r e a s  in v o lv e d  i n  th e  High Y i e ld i n g  V a r i e t i e s  
Programme, b u t  th e  'p a c k a g e  o f  p r a c t i c e s ’ f o r  B u la n d s h a h r  d i s t r i c t  
was n o t  p u b l i s h e d  and th e  o n ly  copy to  be found  was f o r  th e  P u n ja b .  
No i n f o r m a t i o n  on th e  s u c c e s s  o r  f a i l u r e  o f  th e  f a rm in g  
t e c h n iq u e s  a p p l i e d  t o  new wheat i s  a v a i l a b l e  e x c e p t  f o r  e x p e r im e n ta l  
a r e a s  s u c h  a s  th e  d i s t r i c t s  o f  th e  I n d i a n  A g r i c u l t u r a l  Developm ent 
Programme and  th e  I n t e n s i v e  A g r i c u l t u r a l  A re a s  Programme, where 
r e s u l t s  a r e  o f t e n  f a r  h i g h e r  th a n  n o n - e x p e r im e n ta l  a r e a s  ( 4 ) .
One o f  th e  main p u r p o s e s  o f  p u b l i s h i n g  t h e s e  r e s u l t s  i n  th e  Annual 
S t a t e  B u l l e t i n  o f  A g r i c u l t u r a l  S t a t i s t i c s  i s  to  prom ote th e  
g o v e rn m e n t’ s H igh  Y i e ld i n g  V a r i e t i e s  Programme( 5 ) •
The o n ly  i n d i c a t i o n s  o f  th e  l e v e l  o f  s u c c e s s  o f  wheatI
f a r m in g  a r e  th e  y i e l d  e s t i m a t e s  p u b l i s h e d  i n  th e  Annual S t a t e  
B u l l e t i n  o f  A g r i c u l t u r a l  S t a t i s t i c s .  These do n o t  d i f f e r e n t i a t e  
th e  y i e l d s  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  from  th e  i n d ig e n o u s  
w h ea t ,  b u t  i f  i n  B u la n d s h a h r  8 3 .7 9  p e r  c e n t  o f  th e  t o t a l  wheat 
l a n d  was sown w i th  dw arf  v a r i e t i e s  i n  1970-71 a s  th e  Lead Bank 
S urvey  s u g g e s t e d  i t  was ( 6 ) ,  th e  mean v a lu e  f o r  th e  d i s t r i c t  
w heat y i e l d s  o u g h t  to  have been h i g h e r  th a n  14-48 q u i n t a l s  
p e r  h e c t a r e  ( 7 ) i n  1970-71 , when th e  p o t e n t i a l  o f  th e  new 
v a r i e t i e s  was a b o u t  40 -30  q u i n t a l s  p e r  h e c t a r e  ( 8 ) .  The ,
1970-71 s t a t i s t i c s  a r e  th e  m ost r e c e n t  f i g u r e s  f o r  th e  d i s t r i c t  
and  th e  p r o p o r t i o n  o f  th e  sam ple  a r e a  sown w i th  th e  new wheat 
ip. r a b i  1971-72 i s  95 p e r  c e n t ,  which i s  even  h i g h e r .  T h e - d i s t r i c t  
s t a t i s t i c s  a r e  a l l  b a sed  on e s t i m a t e s  made from  a b o u t  300 c ro p
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c u t t i n g  sam ples  c o l l e c t e d  by th e  d i s t r i c t  a g r i c u l t u r a l  d e p a r tm e n t  
( 9 ) ,  and th e  e x t r a p o l a t i o n  o f  t h e s e  r e s u l t s  to  d i s t r i c t  l e v e l  i s  
n o t  a  s a t i s f a c t o r y  in d e x  o f  th e  l e v e l  o f  s u c c e s s  o f  th e  new h ig h  
y i e l d i n g  v a r i e t i e s  o f  w heat i n  th e  d i s t r i c t  . P i g . 3 .1 7  shows 
th e  changes  i n  wheat y i e l d  p e r  u n i t  a r e a  s i n c e  1965-66 i n  B u land­
s h a h r  d i s t r i c t .  Y ie ld s  have  r i s e n ,  b u t  i n  co m p ar iso n  w i th  th e  
m arked r i s e s  i n  such  v a r i a b l e s  a s  w a te r  and f e r t i l i z e r  i n p u t s  
( F i g s . 3 .7  and 3 . 2 7 ) ,  t h e  i n c r e a s e  i n  y i e l d  seems u n im p re s s iv e  
when one c o n s id e r s  ' t h a t  83 -79  p e r  c e n t  o f  th e  d i s t r i c t ’ s t o t a l  
w heat a r e a  was u n d e r  th e  new h ig h  y i e l d i n g  v a r i e t i e s  i n  th e  
r a b i  s e a s o n  o f  1970-71> th e  y e a r  b e f o r e  .the s tu d y  was c a r r i e d  
o u t  ( 1 0 ) .
The p u rp o se  o f  t h i s  c h a p t e r  i s  to  examine i n  some d e t a i l  
t h e  new f a rm in g  t e c h n iq u e s  a s s o c i a t e d  w i th  t h e  new h ig h  y i e l d i n g  
w h e a t .  I t  i s  d o u b t f u l  -whether a l l  t h e  f a r m e r s  sowing dw arf 
v a r i e t i e s  have an  e q u a l  a b i l i t y  to a c c e p t ,  u n d e r s t a n d  and  p u t  
i n t o  p r a c t i c e  th e  changes  t h a t  a r e  n e c e s s a r y  i n  th e  f a rm in g  
r o u t i n e .  The f i r s t  aim was to  se e  w h e th e r  th e  t r a d i t i o n a l  
a p p ro a c h  to f a r m in g  had  been  m o d if ie d ;  and th e  second  was, i f  
i t  h a d ,  how c l o s e l y  d i d  th e  new fa rm in g  t e c h n i q u e s  compare w i th  
th e  f a rm in g  m ethods w hich b e s t  s u i t e d  th e  new w hea t .  The answ ers  
to  t h e s e  q u e s t i o n s  would show which f a r m e r s  were p r e p a r e d  to  be 
f l e x i b l e ,  and a l s o  w h e th e r  o r  n o t  th e y  had  g r a s p e d  th e  ’m e s s a g e ’ 
o f  th e  v i l l a g e  l e v e l  e x t e n s i o n  w o rk e rs .
The b e s t  way to  examine t h e s e  q u e s t i o n s  seemed to  be to  
compare c e r t a i n  t e c h n i q u e s  f a r m e r s  were u s i n g  f o r  grow ing  b o th  
th e  newr and  th e  t r a d i t i o n a l  v a r i e t i e s  o f  w h e a t .  T h is  would
i n d i c a t e  w h e th e r  m ethods had  changed  from t r a d i t i o n a l  p r a c t i c e s .  
The seco n d  q u e s t i o n  w i l l  be t e s t e d  by com paring  th e  p r e s e n t  
t e c h n i q u e s  o f  th e  f a r m e r s  w i th  th e  recommended package  o f  
p r a c t i c e s  f o r  th e  a r e a ,  a s  t h e s e  r u l e s  have  been  c h o sen  to  p r o v id e  
c o n d i t i o n s  a s  c l o s e  a s  p o s s i b l e  to  th e  t h e o r e t i c a l  r e q u i r e m e n ts  
o f  t h e  p l a n t s .  I n  t h i s  c h a p t e r  w e - s h a l l  examine th e  c la im  o f  th e  
m a jo r  n u l l  h y p o t h e s i s  ( C h a p te r  2 . p . 59 ) t h a t  t h e r e  h a s  been  no
s i g n i f i c a n t  changes  in  f a rm in g  t e c h n iq u e s  and t h a t  th e  e c o l o g i c a l  
demands o f  t h e  v a r i e t i e s  a r e  n o t  b e in g  a d e q u a t e ly  m et .
S e v e r a l  f a n n i n g  t e c h n i q u e s  n ee d ed  to  be changed  w i th  th e  
i n t r o d u c t i o n  o f  th e  new h i g h  y i e l d i n g  v a r i e t i e s ,  and so a l i s t  
o f  a  s e l e c t e d  number o f  t h e s e  t e c h n iq u e s  was- c o m p ile d  and th e y  
a r e  l i s t e d  be low . The d e c i s i o n  to  i n c l u d e  t h e s e  p a r t i c u l a r  
v a r i a b l e s  a s s o c i a t e d  w i th  wheat f a rm in g  was e n t i r e l y  th e  r e s u l t  
o f  o b s e r v a t i o n  and  q u a l i t a t i v e  i n f o r m a t i o n  c o l l e c t e d  i n  th e  f i e l d .  
Where t h e  d a t a  have  b een  a n a ly s e d  s t a t i s t i c a l l y ,  t h e s e  v a r i a b l e s  
have  a c t e d  a s  th e  s t a t i s t i c a l  ’ d e p e n d e n t ’ v a r i a b l e s  i n  t h i s  
c h a p t e r .
D ependen t v a r i a b l e s  a s s o c i a t e d  w i th  wheat f a rm in g  w hich 
v a r y  when th e  new h ig h  y i e l d i n g  v a r i e t i e s  a r e  grown 
i n s t e a d  o f  th e  i n d ig e n o u s  w h e a t .
1. Land p r e p a r a t i o n .
2 . S eed  p r e p a r a t i o n .
3 .  F e r t i l i z e r  a p p l i c a t i o n .
4 . I r r i g a t i o n .
5 . I n s e c t i c i d e  and  p e s t i c i d e .
6 . H a r v e s t i n g  and  m a r k e t in g .
A seco n d  g roup  o f  v a r i a b l e s  which seemed l i k e l y  to  i n f l u e n c e  
th e  v a r i a b l e s  l i s t e d  above was a l s o  c o m p ile d  i n  a  s i m i l a r  way. 
These have  been  u s e d  a s  th e  ' i n d e p e n d e n t '  v a r i a b l e s  when the  
d a t a  have  been  exam ined  s t a t i s t i c a l l y .
S t a t i s t i c a l l y  in d e p e n d e n t  v a r i a b l e s .
1. The v i l l a g e  i d e n t i t y  o f  th e  f a r m e r .
2 . The c a s t e  o f  th e  f a r m e r .
3 .  The c a s t e  g ro u p s  i n  each  v i l l a g e .
4 .  The a r e a  c u l t i v a t e d  by th e  f a r m e r .
5 . The f a r m e r ' s  m ain  s o u rc e  o f  i r r i g a t i o n .
6 .  The e d u c a t io n  l e v e l  o f  th e  f a r m e r  ( 7 ) : th e  y e a r  o f
h i s  i n s t r u c t i o n  i n  new fa rm in g  t e c h n i q u e s .
The s t r o n g  i n t e r - r e l a t i o n s h i p s  be tw een  t h e s e  ' i n d e p e n d e n t '  
v a r i a b l e s  were f u l l y  d i s c u s s e d  i n  C h a p te r  2 . p . 71 ,& A pp .4 ,  a s  th e
v a r i a b l e s  a r e  n o t  t r u l y  ' i n d e p e n d e n t '  i n  t h e  s t a t i s t i c a l  s e n s e .  
W ith  t h i s  m a jo r  r e s e r v a t i o n  i n  m ind, n o n - p a r a m e t r i c  s t a t i s t i c s  
o n ly  w i l l  be u s e d  to  i n d i c a t e  w h e th e r  th e  r e l a t i o n s h i p s  
b e tw een  c o m b in a t io n s  o f  b o th  s e t s  o f  v a r i a b l e s  a r e  s i g n i f i c a n t .
As th e  ' i n d e p e n d e n t '  v a r i a b l e s  a r e  n o t  m u tu a l ly  e x c l u s i v e ,  th e  
e x t e n t  o f  t h e  r e l a t i o n s h i p s  c a n n o t  e a s i l y  be q u a n t i f i e d  and 
t h i s  f u r t h e r  j u s t i f i e s  th e  u se  o f  n o n - p a r a m e t r i c  t e s t s  which 
i n d i c a t e  th e  p r e s e n c e  o r  a b sen c e  o f  a  r e l a t i o n s h i p  w i th o u t  
g i v i n g  a  m easu re  o f  i t s  s t r e n g t h .  ■
6-1 * Land p i-epara  I i o n .
The s o i l s  o f  th e  s tu d y  a r e a  a r e  c l a y s ,  loam s and sandy 
loams ( l l ) ,  and  by th e  end  o f  J u n e ,  th e  I n d i a n  summer se a s o n  , 
t h e y  a r e  v e ry  d r y  and h a r d .  The heavy and  som etim es t o r r e n t i a l  
r a i n s  o f  th e  monsoons c a n n o t  a l l  p e r c o l a t e  th ro u g h  to  th e  low er  
l a y e r s  o f  th e  s o i l ,  n o r  can  th e y  ru n  o f f  e a s i l y  b e c au se  th e  l a n d  
i s  so l e v e l .  (The e n t i r e  d i s t r i c t  s lo p e s  o n ly  28 .13  cm. i n  
one km. -  18 i n s .  i n  one m i le  -  (12 )  ) .  The h ig h  t e m p e r a tu r e s  
e v a p o r a te  th e  w a te f  and c a u se  c a p i l l a r y  a c t i o n  i n  th e  s o i l .  I n  
t h i s  way th e  l e s s  w a te r  s o l u b l e  s a l t s  o f  i r o n  and  a lum inium  a r e  
b r o u g h t  to  th e  s u r f a c e  and d e p o s i t e d  ( 1 3 ) .  These re d u c e  
p e r m e a b i l i t y  o f  th e  s o i l  to  w a te r  even  f u r t h e r .  The ab sen c e  
o f  o r g a n i c  m a t e r i a l  and s o i l  f a u n a  p r e v e n t s  th e  s u r f a c e  l a y e r s  
from  b e in g  d i s t u r b e d ,  and s o ,  by th e  end o f  th e  monsoon, when 
p r e p a r a t i o n  o f  th e  r a b i  s e a s o n  i s  a b o u t  to  b e g in ,  th e  s u r f a c e  
o f t e n  lo o k s  a s  th o u g h  p u d d l in g  h a s  t a k e n  p l a c e ;  i t  i s  a lm o s t  
i m p e n e t r a b l e .
P lo u g h in g  th e  s o i l  f o r  th e  r a b i  i s  o f t e n  a d i f f i c u l t  t a s k .
A t l e a s t  f o u r  p lo u g h in g s  a r e  n e c e s s a r y ,  b e c au se  t h e  t r a d i t i o n a l  
wooden p lo u g h  w i th  a m e ta l  s p ik e  i s  u s e d .  The maximum d e p th  
to  w hich t h i s  can  p e n e t r a t e  i s  20 cm. Wheat i s  d e p e n d en t  on 
w a te r  to  a  d e p th  o f  a b o u t  one m e tre  ( l 4 ) , s o  th e  s u r f a c e  h a s  to  
be a d e q u a t e ly  b ro k e n  up to  p e r m i t  any w i n t e r  r a i n  and i r r i g a t i o n  
w a te r  to  p e n e t r a t e  to  th e  lo w e r  l e v e l s .  The wooden p lo u g h  c a n n o t  
p e n e t r a t e  th e  s o i l  a s  d e e p ly  a s  m e c h a n ic a l ly  d r i v e n  p lo u g h s ,  b u t  
a s  lo n g  a s  t h e  s u r f a c e  l a y e r s  a r e  d i s t u r b e d  s u f f i c i e n t l y  to  d e s t r o y  
th e  f i r s t  s t a g e s  o f  an i r o n  p an , wheat c an  be grown s u c c e s s f u l l y .
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P l a t e  11.
The t r a d i t i o n a l  method o f  p lo u g h in g .
S o u rc e :  F i e l d  work f o r  t h e  Wheat S tudy -  1972.
Work w hich shows th e  u t i l i s a t i o n  o f  w a te r  by wheat to  a 
d e p th  o f  one m e tre  o r  more (15)*  o f t e n  r e f e r s  to  l a n d  t h a t  h a s  
been  m e c h a n ic a l ly  p lo u g h e d ,  b u t  i n  th e  Wheat S tu d y  a r e a  th e  s o i l  
was r a r e l y  d i s t u r b e d  be low  a d e p th  o f  20 to  25 cm. B eing  o f  the  
f a m i ly  G-ramineae, wheat can  s p r e a d  i t s  r o o t s  l a t e r a l l y  i f  
p e n e t r a t i o n  to  g r e a t  d e p th s  i s  n o t  p o s s i b l e .  The dw arf  wheat 
ca n  be p l a n t e d  a t  a s h a l l o w e r  l e v e l  th a n  th e  d e s h i : f o u r  to  s i x  
c e n t i m e t r e s  i s  s u g g e s t e d  i n  th e  package  o f  p r a c t i c e s ,  b u t  i t  n e e d s  
to  be a b l e  to  p e n e t r a t e  th e  s u r f a c e  s o i l  w i th  i t s  r o o t s  e a s i l y .
The l i f e  c y c le  o f  th e  p l a n t  i s  s h o r t ,  a t  th e  m ost  f i v e  m onths , 
and r e s i s t a n c e  from  th e  s o i l  i s  l i k e l y  to  i n h i b i t  i t s  d e v e lo p m en t .  
I t  i s  t h e r e f o r e  n e c e s s a r y  to  have  th e  to p  20 cm. o f  s o i l  w e l l  
b ro k en  down, p r e f e r a b l y  by d i s c  h a rro w , f o r  th e  h ig h  y i e l d i n g  
v a r i e t i e s .  The a rg u m e n ts  t h a t  r o o t s  n e e d  to  p e n e t r a t e  th e  s o i l  to  
g r e a t e r  d e p th s  to  make t h e i r  c a tc h m e n t  a r e a  f o r  p l a n t  n u t r i e n t s  
a s  l a r g e  a s  p o s s i b l e ,  i s  w i th o u t  much s i g n i f i c a n c e ,  a s  th e  p l a n t s  
can o b t a i n  a l l  t h e i r  n o u r is h m e n t  from f e r t i l i z e r s  w hich a r e  to  be 
fou n d  i n  th e  s u r f a c e  l a y e r s .
, The d e s h i  v a r i e t i e s  o f  w heat a r e  t a l l  and t h i n  s t r a w e d ,  so 
th e y  r e q u i r e  g r e a t e r  a n c h o ra g e  th a n  th e  new w h ea t ,  and  hence  do 
n o t  n e e d  such  a  w e l l  b ro k en  s o i l  s u r f a c e .  As lo n g  a s  t h e  c lo d s  
o f  e a r t h  on th e  s u r f a c e  a r e  l a r g e ,  th e  more l i k e l y  t h e  d e s h i  
w heat i s  to  s u r v i v e  th e  e f f e c t s  o f  s t r o n g  winds and  r a i n ,  a s  
t h e  w e ig h t  o f  t h e  unb ro k en  s u r f a c e  m a t e r i a l  a f f o r d s  t h e  p l a n t s  
c o n s i d e r a b l e  p r o t e c t i o n .  Many f a r m e r s  p r e f e r r e d  n o t  to  d i s c  
h a rro w  t h e i r  f i e l d s  b e f o r e  sowing d e s h i , a s  t h e  l a r g e  c lo d s  o f  
e a r t h  w hich  would be b ro k en  by th e  d i s c  h a rro w  s t i l l  rem ained  
i n  t a c t  to  p r o t e c t  t h e  d e s h i  w hea t .
Each f a r m e r  was a sk e d  how many t im e s  he p lo u g h ed  h i s  l a n d  
b e f o r e  sowing e a r l y  w hea t,  l a t e  wheat and d e s h i . E a r ly  wheat and 
d e s h i  p r o v id e  th e  b e s t  com parison  o f  t e c h n iq u e  a t  t h i s  j u n c t u r e .  
U n f o r t u n a t e l y  no d i f f e r e n t i a t i o n  was made be tw een  h a r ro w in g  and 
p lo u g h in g  w i th  th e  c o n v e n t i o n a l  wooden p lo u g h s .  6 8 .0 0  p e r  c e n t  
o f  th e  f a r m e r s  p lo u g h ed  f o r  d e s h i  t h e  same number o f  t im e s  a s  
f o r  th e  new h ig h  y i e l d i n g  v a r i e t i e s . T h e  a n sw e rs  o f  th e  r e m a in in g  
32 p e r  c e n t  were compared by th e  W ilcoxon M atched P a i r s  S ig n e d  
Ranks t e s t  a s  t h i s  a s s e s s e d  b o th  th e  m agn itude  and  th e  d i r e c t i o n  
o f  t h e  d i f f e r e n c e ,  and a l s o  assumed t h a t  th e  sam ple  d a ta  were 
n o t  in d e p e n d e n t  o f  e ach  o t h e r ,  b u t  were p a i r e d  ( 1 6 ) .  T h is  t e s t  
i g n o r e s  v a l u e s  where change does  n o t  o c c u r ,  and a s  i n  a c a se  su c h  
a s  t h i s ,  i t  c o u ld  be o f  im p o r ta n c e .  The r e s u l t s  o f  th e  t e s t  showed 
t h a t  th e  r e m a in in g  32 p e r  c e n t  o f  th e  f a r m e r s  p lo u g h ed  t h e i r  f i e l d s  
a  s i g n i f i c a n t l y  g r e a t e r  number o f  t im e s  f o r  new w heat th a n  f o r  
d e s h i . The r e s u l t  was s i g n i f i c a n t  a t  th e  1 .0  p e r  c e n t  l e v e l  o f  
p r o b a b i l i t y  (z = 2 . 4 2 ) .  B o th  th e  f i e l d s  to  be sown w i th  new wheat 
and  th e  f i e l d s  to  be sown w i th  d e s h i  were p lo u g h ed  on a v e ra g e  
be tw een  e i g h t  and n i n e  t im e s .  T h is  was f a r  h i g h e r  th a n  was r e a l l y  
n e c e s s a r y  f o r  e i t h e r  ty p e  o f  w hea t ,  b u t  th e  f a r m e r s  c la im e d  t h a t  
a g r e a t e r  number o f  p lo u g h in g s  p u t  l e s s  s t r a i n  on t h e i r  d r a u g h t  
a n im a ls  th a n  p lo u g h in g  th e  s o l i d  g round  a d e q u a t e ly  a few t im e s .
I t  would have been  o f  v a lu e  to  d i v i d e  th e  f a r m e r s  i n t o  
g ro u p s  a c c o r d in g  to  t h e i r  c a s t e ,  v i l l a g e ,  farm  s i z e ,  e d u c a t io n  
l e v e l ,  y e a r  o f  i n s t r u c t i o n  and s o u rc e  o f  i r r i g a t i o n ,  to  se e  
w h e th e r  t h e s e  v a r i a b l e s  d id  have any e f f e c t  on th e  d e p e n d en t  
v a r i a b l e ,  t h e  m ethod o f  l a n d  p r e p a r a t i o n .  T h is  was n o t  f e a s i b l e
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b e c a u s e  th e  number o f  f a r m e r s  w i th in  each  g roup  who showed a 
d i f f e r e n c e  i n  a p p ro a c h  to  b o th  new and o l d  wheat was i n s i g n i f i c a n t  
i n  c o m par ison  w i th  th e  number o f  f a rm e r s  whose a p p ro a c h  was th e  
same. We saw above t h a t  o n ly  32 p e r  c e n t  o f  f a r m e r s  a p p ro a c h e d  
t h i s  a s p e c t  o f  w hea t c u l t i v a t i o n  d i f f e r e n t l y  f o r  *d e s h i 1 and f o r  
th e  ’new ’ v a r i e t i e s .
The d e p th  to  w hich th e  la n d  was p lo u g h e d .
Each  f a rm e r  was a s k e d  how deep he p lo u g h ed  h i s  f i e l d s  f o r  
d e s h i  and f o r  th e  new v a r i e t i e s  o f  w hea t .  I n  a lm o s t  e v e ry  c a s e ,  
th e  s e e d  i s  sown th ro u g h  a d i b b l e r ,  which i s  a tu b e  which i s  
a t t a c h e d  to  th e  p lo u g h ,  and so th e  d e p th  o f  p lo u g h in g  s h o u ld  be 
r e l a t e d  to  th e  d e p th  a t  w hich th e  s e e d  i s  sown. J u s t  u n d e r  two 
t h i r d s  o f  th e  sam ple f a r m e r s  sowed t h e i r  new and d e s h i  w heat a t  
s i m i l a r  d e p th s  o f  a b o u t  12cm. to  15cm. T h is  i s  f a r  d e e p e r  th a n  
4cm .to  5cm., the. d e p th  a t  which th e  new w heat s h o u ld  be sown ( 1 7 ) .  
Sowing to  g r e a t e r  d e p th s  can  have an a d v e r s e  e f f e c t  on p l a n t  
d e v e lo p m en t .  Of th e  r e m a in in g  f a r m e r s ,  t h a t  i s ,  th o s e  who sow 
d e s h i  a t  a d i f f e r e n t  d e p th  from  new v a r i e t i e s ,  t h e  W ilcoxon t e s t  
a g a in  showed t h a t  t h e r e  was a  s t r o n g  te n d e n c y  f o r  t h e - f a r m e r s  to  
sow t h e i r  d e s h i  w heat 2 .5  cm. to  5 cm. d e e p e r  t h a n  t h e i r  new 
s e e d s ,  b u t  th e  r e s u l t  was n o t  q u i t e  s i g n i f i c a n t  a t  th e  95 p e r  c e n t  
l e v e l  o f  p r o b a b i l i t y ,  (z -  1 .8 5 ) ,  and  so th e  p o s s i b i l i t y  o f  t h i s
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b e in g  a chance r e s u l t  i s  q u i t e  h i g h .  Some o f  t h e  f a r m e r s  were 
a sk e d  i f  and  why th e y  s h o u ld  sow d e s h i  a t  a  d e e p e r  l e v e l ;  th e  
m a j o r i t y  knew t h a t  d e s h i  s h o u ld  be sown d e e p e r  th a n  th e  dw arf 
w heat s e e d ,  even  though  th e y  f e l t  t h a t  i n  p r a c t i c e  i t  was n o t  
an i m p o r t a n t  c o n s i d e r a t i o n .
M ethods u se d  f o r  p l o u g h in g .
The f i n a l  s e c t i o n  c o n n e c te d  w i th  l a n d  p r e p a r a t i o n  i s  co n c e rn e d  
w i th  th e  m ethods u se d  f o r  p lo u g h in g  th e  l a n d .  There  was no 
s i g n i f i c a n t  d i f f e r e n c e  i n  th e  method o f  a p p ro a c h  to  f a rm in g  l a n d  f o r  
new w heat and f o r  d e s h i . Only one o u t  o f  196 sam ple f a r m e r s  u se d  a 
m e c h a n ic a l  p lo u g h .  T h is  was th e  f a rm e r  who c u l t i v a t e d  th e  l a r g e s t  
a r e a  o f  3 2 .3 8  h e c t a r e s .  E very  o t h e r  f a r m e r  u s e d  th e  t r a d i t i o n a l  
wooden p lo u g h  a s  h i s  main im p lem en t.  On s e v e r a l  o c c a s io n s  th e  
f a r m e r s  were a sk e d  why th e y  d i d  n o t  u se  t r a c t o r s  f o r  p lo u g h in g  when 
th e y  were a v a i l a b l e  from th e  l o c a l  B lock  D evelopm ent O f f i c e .  I t .  was 
i m p r a c t i c a l ,  th e y  a lw ays  a rg u e d ,  to  u s e  m e c h a n ic a l  farm  im plem en ts  
b e c a u s e  th e y  had  b o th  th e  d r a u g h t  a n im a ls  and f r e q u e n t l y  low c o s t  
l a b o u r  r e s o u r c e s .  T r a c t o r s  c o u ld  be h i r e d  from th e  B lo c k ,  b u t  
e v e ry o n e  w anted  a  m achine a t  th e  same t i m e . Even though  th e  
m ac h in e ry  was r e n t  f r e e ,  th e  o p e r a t o r  had  to  be p a id  by th e  f a r m e r  
and  so d i d  th e  f u e l  c o s t s .  The f a m i ly  u s u a l l y  c o n s t i t u t e d  th e  
l a r g e r  p a r t  o f  th e  l a b o u r  f o r c e ,  and i f  fa rm  b u l lo c k s  were a l s o  
a v a i l a b l e ,  i t  seemed u n r e a s o n a b le  to  th e  m a j o r i t y  o f  f a r m e r s  to  go 
to  th e  t r o u b l e  o f  h i r i n g  a t r a c t o r .
L abour s a v in g  d e v ic e s  were n o t  th e  m ain  o b j e c t  o f  th e  e x e r c i s e .  
L abour was u n d e r -e m p lo y e d ,  and even though  p lo u g h in g  w i th  b u l lo c k s  
to o k  a t  l e a s t  tw ic e  t h e  tim e  t h a t  a t r a c t o r  and  p lo u g h  would t a k e ,  
b e c a u s e  o f  th e  u n a v a i l a b i l i t y  o f  th e  t r a c t o r  and p rob lem s i n  
o r g a n i s i n g  th e  a v a i l a b i l i t y ,  th e  p lo u g h in g  c o u ld  be done a t  th e  
f a r m e r ’ s  c o n v e n ie n c e  and n eed  n o t  be a f f e c t e d  by any  o t h e r  f a c t o r s .
I n  s h o r t ,  th e  c u l t i v a t o r s  c o u ld  see  no r e a s o n  f o r  m aking f a rm in g  
l e s s  l a b o u r  i n t e n s i v e .  They were p r e p a r e d  a s  a  r u l e ,  to  m od ify  
t r a d i t i o n a l  f a rm in g  t e c h n i q u e s  i f  - i t  m eant h i g h e r  r e t u r n s ,  b u t  th e y
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f e l t  t h a t  r e t u r n s  would be no lo w er  i f  th e  t e c h n i q u e s  were 
im p lem en ted  by m anual l a b o u r  r a t h e r  th a n  m a c h in e ry .  The o t h e r  
a rgum en t t h a t  f a r m e r s  p u t  fo rw a rd  a g a i n s t  th e  u s e  o f  m ach in ery  
was i t s  u n r e l i a b i l i t y .  I f  a  t r a c t o r  b roke  down, th e  l e n g t h  o f  
t im e  . i t  would ta k e  to  r e p l a c e  o r  r e p a i r  th e  p a r t  was enough to  
r u i n  th e  f a r m e r ' s  o r g a n i s a t i o n  and r o u t i n e ,  and  so more o f t e n  
th a n  n o t ,  th e  t r a c t o r  was n o t  a  t im e  s a v in g  d e v i c e .  The 
c u l t i v a t o r s  were p r e p a r e d  to  a g re e  t h a t  a t r a c t o r  had  p o t e n t i a l  
u s e  on t h e i r  f a r m s ,  b u t  a t  p r e s e n t  th e y  f e l t  t h a t  t h e  t r a d i t i o n a l  
e q u ipm en t  was f a r  more econom ic i n  te rm s  o f  t im e ,  money and  more 
e s p e c i a l l y ,  e f f o r t .
There  seemed to  be l i t t l e  d i f f e r e n c e  t h e r e f o r e ,  be tw een  th e  
f a r m e r s '  a p p ro a c h  to  p r e p a r a t i o n  o f  t h e i r  l a n d  f o r  e i t h e r  th e  new 
dw arf  v a r i e t i e s  o r  f o r  d e s h i . A t th e  same t im e  f o r  th e  m ost p a r t ,  
th e  t e c h n i q u e s  u s e d  d i d  n o t  f a l l  f a r  s h o r t  o f  th e  r e q u i r e m e n ts  o f  
t h e  package  o f  p r a c t i c e s .  T h is  was n o t  b e c au se  l a n d  p r e p a r a t i o n  
m ethods a r e  so s i m i l a r  f o r  th e  new v a r i e t i e s  and  d e s h i . The 
f a r m e r s  seemed to  be d o in g  more f o r  th e  d e s h i  w heat th a n  i t  
r e q u i r e d ,  a c c o r d in g  to  th e  l i s t  o f  r e q u i r e m e n ts  f o r  d e s h i  p ro v id e d  
w i th  th e  d e t a i l s  o f  th e  package  o f  p r a c t i c e s  by th e  P r i n c i p a l  o f  
B u la n d s h a h r 1s A g r i c u l t u r a l  C o l l e g e .  P o u r  o r  f i v e  p lo u g h in g s  
i n s t e a d  o f  s i x  f o r  d e s h i  s h o u ld  be a d e q u a te  a c c o r d in g  to  th e  
t h e o r e t i c a l  i n f o r m a t i o n .  10cm. to  12cm. i n s t e a d  o f  th e  mean 
12cm. to  15cm. would a l s o  be an  a d e q u a te  d e p th .
The a p p ro a c h e s  to  farm ing- b o th  th e  new v a r i e t i e s  and  d e s h i  
w heat were n o t  a s  d i s s i m i l a r  a s  was a n t i c i p a t e d  a t  th e  b e g in n in g  
o f  th e  s t u d y .  Some c u l t i v a t o r s  were b e g in n in g  to  u n d e r s t a n d  th e
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v a lu e  o f  a  s c i e n t i f i c  a p p ro a c h  to  f a rm in g  and so a t t e m p te d  to  u se  
s i m i l a r  t e c h n iq u e s  f o r  th e  in d ig e n o u s  v a r i e t i e s  a s  f o r  th e  new 
w h e a t .  A l th o u g h  t h i s  was n o t  a recommended p o l i c y ,  one was aware 
o f  th e  g e n e r a l  i n c e n t i v e  to  i n c r e a s e  the  o u t p u t  p e r  u n i t  a r e a  o f  
d e s h i  v a r i e t i e s  e s p e c i a l l y  a s  th e y  had become r e l a t i v e l y  v a lu a b l e  
s i n c e  t h e i r  w id e s p re a d  r e p la c e m e n t  by th e  new d w arf  w h e a ts ,  and 
th e  g row ing  a w a ren e ss  t h a t  th e  d e s h i  v a r i e t i e s  made a more a c c e p t a b l e  
c h a p a t i .
■6. 2 Seed  p r e p a r a t i o n .
F a rm e rs  sow ing  th e  new h ig h  y i e l d i n g  v a r i e t i e s  a r e  u rg e d ,  
by th e  package  o f  p r a c t i c e s ,  to  change t h e i r  s e e d  a t  l e a s t  once 
e v e ry  f o u r  y e a r s .  T h is  i s  new to  th e  c u l t i v a t o r ,  a s  d e s h i  wheat 
s e e d  u s e d  n o t  to  be renew ed r e g u l a r l y  and was o f t e n  k e p t  f o r  
l o n g e r  th a n  a d e c a d e .  P i g . 6 .1 .  i s  a f r e q u e n c y  t a b l e  which 
com pares th e  d a t e s  when f a r m e r s  o b t a i n e d  t h e i r  m ain  new v a r i e t y  
o f  s e e d  and t h e i r  d e s h i  s e e d .  I t  r e f e r s  to  o n ly  th o s e  f a r m e r s
l
sowing b o th  new and  d e s h i  w hea t ,  and i t  i s  a p p a r e n t  ( P i g . 6 . 1 )  
t h a t  few o f  th e  f a r m e r s  grow ing  new wheat have  had  t h e i r  new 
v a r i e t y  l o n g e r  th a n  th e  a d v i s e d  t im e ,  w h i le  t h e  d e s h i  s e e d s  
have  been  u s e d  by th e  f a r m e r s  f o r  a g r e a t e r  number o f  y e a r s .
The new h ig h  y i e l d i n g  v a r i e t i e s  have been  a v a i l a b l e  f o r  a 
r e l a t i v e l y  s h o r t  t im e ,  so th e  range  o f  y e a r s  c o u ld  n o t  be so 
l a r g e ,  b u t  t h e r e  does  seem to  be a s t r o n g  te n d e n c y  f o r  t h e s e  
v a r i e t i e s  to  be renew ed more f r e q u e n t l y  th a n  th e  d e s h i  w hea t .
The p r o p o r t i o n  o f  f a r m e r s  who o b t a i n e d  t h e i r  m ain  new v a r i e t y  
from  1968-69 to  1971-72 , f o u r  s e a s o n s ,  i s  50 .0 0  p e r  c e n t ,  
w h i le  th e  e q u i v a l e n t  s t a t i s t i c s  f o r  d e s h i  w heat i s  21 .57 ' p e r  
c e n t .
The c o m par ison  by th e  Kolm ogorov-Sm irnov t e s t  be tw een  th e  
f r e q u e n c y  c u rv e s  o f  th e  y e a r  d e s h i  and th e  m ain  v a r i e t y  o f  th e  
new wheat s e e d  was o b t a i n e d  ( F i g . 6 .1 )  was n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t ,  b u t  when th e  p r o p o r t i o n  o f  f a r m e r s  who changed  
t h e i r  new w heat s e e d  e i t h e r  d u r in g  o r  a f t e r  19 6 9 , i s  compared 
- by th e  c h i  s q u a r e  t e s t  (18)  w i th  th o s e  who changed  t h e i r  d e s h i  
w heat d u r in g  th e  same p e r i o d ,  th e  r e s u l t  i s  h i g h l y  s i g n i f i c a n t  
a t  th e  one p e r  c e n t  l e v e l  o f  p r o b a b i l i t y  ( c h i  s q u a re  = 1 6 .2 0 0 ) .
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T hese r e s u l t s  do i l l u s t r a t e  t h a t  new wheat g ro w e rs  a r e  to  some 
e x t e n t  f o l l o w i n g  th e  p a t t e r n s  s e t  by th e  package  o f  p r a c t i c e s ,  
and so a r e  c h a n g in g  c e r t a i n  t r a d i t i o n a l  t e c h n iq u e s  when th e y  
b e g in  to  sow t h e i r  new h ig h  y i e l d i n g  v a r i e t i e s  o f  w hea t .
T a b le  show ing th e  y e a r s  when f a rm e r s  who grow b o th  
new and d e s h i  wTh e a t  o b t a i n e d  t h e i r  s e e d .
Y e a r .  Y ear  new wheat Y ear  d e s h i  wheat
  s e e d  o b t a i n e d  s e e d  o b t a i n e d .
1940 1 - 96 p e r  c e n t
1960 1.96
1961 1 . 9 6
1962 . • 5.88
1963 ■ 19.61
1964 5 .8 8
1965 1-96 ' 9 .8 0
1966 3 .9 2  5 .8 8
1967 27 .45  15 .69
1968 15 .69  7 .8 4
1969 7 .8 4  ) 5 .8 8
1970 23 ,53  j ‘ 7 84
) 50 .9 8
1971 17 .65  \ 1 .96
1972 1 .96  j 5 .8 8
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
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F arm ers  who o b t a i n e d  t h e i r  new wheat s e e d  
b e f o r e  and a f t e r  1969 .
l e a r  V a r i e t y  n u m b ers .
1 2 3 4 5 6
p re  1969 .32 .81  18 .06  1 2 .12  1 1 .54  --------  --------
p o s t  1969 .6 7 .1 9  8 1 .9 4  8 7 .8 8  8 8 .4 6  100 .00  100 ..00
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
F i g . 6 . 3 .
A f r e q u e n c y  t a b l e  was c o n s t r u c t e d  f o r  a l l  t h e  f a r m e r s  
g row ing  new h ig h  y i e l d i n g  v a r i e t i e s  ( F i g . 6 . 2 ) .  I n  t h i s  c a se  
n e a r l y  67 p e r  c e n t  o f  th e  f a r m e r s  had  o b t a i n e d  th e  s e e d  f o r  t h e i r  
m ain  v a r i e t y  be tw een  1969 and 1972, though  th e  d i f f e r e n c e  betw een 
t h i s  and  n e a r l y  51 p e r  c e n t  f o r  th e  new wheat and d e s h i  g row ers  
a lo n e  ( F i g . 6 . 1 )  was f a r  from  s t a t i s t i c a l l y  s i g n i f i c a n t .  The d a t a  
were t h e n  a n a ly s e d  a t  a more d e t a i l e d  s c a l e ,  th e  f a rm e r s  were 
s u b - d i v i d e d  on th e  b a s i s  o f  t h e i r  v i l l a g e  i d e n t i t y ,  c a s t e ,  
e d u c a t i o n ,  s i z e  o f  t h e  a r e a  fa rm ed  and  s o u rc e  o f  i r r i g a t i o n . .
I n  no c a s e  were v a r i a t i o n s  i n  th e  d a t a  e x p la i n e d  by t h e s e  
v a r i a b l e s  when t e s t e d  by th e  K r u s k a l - W a l l i s  a n a l y s i s  o f  v a r i a n c e  
t e s t .  I n f o r m a t io n  a b o u t  c h a n g in g  th e  s e e d  f r e q u e n t l y  f o r  th e  
new h ig h  y i e l d i n g  v a r i e t i e s  seemed to  be f a i r l y  w e l l  d i f f u s e d  
among th e  sam ple f a r m e r s  ( F i g . 6 .2 )
F a rm e rs  m ig h t  f o l l o w  th e  recom m endations  o f  th e  package  o f  
p r a c t i c e s  f o r  t h e i r  m ain  v a r i e t i e s ,  b u t  th e  q u e s t i o n  o f  w h e th e r  
th e  f a r m e r s  were so c a r e f u l  a b o u t  t h e i r  l e s s  i m p o r ta n t  v a r i e t i e s  
was n e x t  to  be exam ined . 75 p e r  c e n t  o f  t h e  f a r m e r s  grew more 
t h a n  one v a r i e t y ,  and  th e  f re q u e n c y  t a b l e  ( F i g . 6 .2 )  c o n f i rm s
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th e  i d e a  t h a t  when f a r m e r s  a d o p t  a new v a r i e t y ,  th e y  sow a 
s m a l l  a r e a  o f  i t  i n i t i a l l y  f o r  t r i a l  p u rp o s e s  and f o r  s e ed  
d e v e lo p m e n t .  R a t h e r  th a n  th e  l e s s  im p o r ta n t  v a r i e t i e s  b e in g  
o l d e r ,  th e y  were new er .  The l a r g e s t  number o f  f a r m e r s  o b t a i n e d  
s e e d  f o r  t h e i r  s eco n d  v a r i e t y  i n  1971? and f o r  any  o t h e r  
v a r i e t i e s  c o v e r i n g  a l e s s e r  a r e a  i n  1972 ( F i g . 6 . 2 ) .  F i g . 6 .5  
com pares t h e  p r o p o r t i o n  o f  f a r m e r s  who o b t a i n e d  t h e i r  s e e d  e i t h e r  
b e f o r e  1969 o r  d u r in g  and a f t e r  t h a t  p a r t i c u l a r  y e a r .  1969 has  
been  s e l e c t e d  b e c a u s e  i t  was f o u r  y e a r s  b e f o r e  th e  f i e l d  work 
was c a r r i e d  o u t , a n d  so th e  ' l i m i t '  s e t  by th e  package  o f  
p r a c t i c e s  f o r  s e e d s  which had  been  d e v e lo p e d  on th e  same farm  
s i n c e  t h e n ,  had  been  r e a c h e d .
The l e s s  im p o r t a n t  v a r i e t i e s  o f  wheat may have been  
o b t a i n e d  a f t e r  t h e  main v a r i e t y ,  b u t  th e  K ru sk a l-T t fa l l i s  t e s t  
d id  n o t  show t h e s e  d i f f e r e n c e s  i n  age to  be s t a t i s t i c a l l y  
s i g n i f i c a n t .  However, when th e  p r o p o r t i o n  o f  f a r m e r s  who have 
e i t h e r  new ly  a c q u i r e d  o r  have renew ed t h e i r  s e e d  d u r in g  o r  a f t e r  
1969 i s  compared by th e  c h i  s q u a re  t e s t  w i th  t h o s e  who have n o t  
done s o ,  th e  d i f f e r e n c e  i s  h i g h l y  s i g n i f i c a n t  a t  th e  one p e r  
c e n t  l e v e l  o f  p r o b a b i l i t y  ( c h i  s q u a re  = 2 5 .0 2 0 ) .  T h is  r e s u l t  
shows t h a t  f a r m e r s  a r e  g e n e r a l l y  f o l l o w i n g  th e  package  o f  p r a c t i c e s  
‘and  a r e  r e p l a c i n g  t h e i r  new v a r i e t i e s  w i t h i n  t h e  f o u r  y e a r  l i m i t .
T re a tm e n t  o f  th e  s e e d  b e f o r e  so w in g .
One o f  th e  g r e a t e s t  p rob lem s in v o lv e d  i n  new dw arf  wheat 
f a r m in g  i s  th e  p o s s i b i l i t y  o f  a t t a c k  from  a s  y e t  unknown p e s t s ,  
a g a i n s t  w hich  th e  i n d ig e n o u s  v a r i e t i e s  had  d e v e lo p e d  an im m unity .
I n  1968 l a r g e  a r e a s  o f  w heat were d e s t r o y e d  by p e s t  w hich
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a t t a c k e d  th e  s e e d  (19)*  S in c e  th e n  f a r m e r s  have been  encou raged  
to  p r e - t r e a t  t h e i r  s e e d  and to u se  p e s t i c i d e  on th e  p l a n t s  
t h e m s e lv e s .  The s e e d  s h o u ld  be soaked  i n  a  f o u r  p e r  c e n t  s o l u t i o n
o f  a  c h e m ic a l  c a l l e d  A grosan  GN o r  C o resan ;  2 .5  gm. o f  ch em ica l
p e r  k g .  o f  s e e d .  B o th  o f  th e s e  have a m e r c u r ic  b a se  and t h i s
e n s u r e s  t h a t  th e  s e e d  i s  n o t  d e s t r o y e d  b e f o r e  i t  h a s  a  chance  to
g e r m in a t e .  A l l  s e e d  s o l d  b y , t h e  N a t io n a l  Seeds  C o r p o r a t io n  has  
a lw ays  been  t r e a t e d ,  b u t  th e  same i s  n o t  a lw ays  t r u e  o f  se ed  s o ld  
by p r i v a t e  a g e n c i e s .  As n e a r l y  41 p e r  c e n t  o f  t h e  f a r m e r s  
o b t a i n e d  t h e i r  s e e d  from  p r i v a t e  m e rc h a n ts ,  f r i e n d s  and  n e ig h b o u r s ,  
and an  i n s i g n i f i c a n t  p r o p o r t i o n  o f  th e  c u l t i v a t o r s  t a k e  th e
t r o u b l e  to  p r e - t r e a t  t h e i r  s e e d  w i th  p e s t i c i d e ;  much o f  th e  s e e d
u s e d  h a s  n o t  been  p r o p e r l y  p r e p a r e d .
D esh i  w hea t s e e d  h as  n e v e r  been  t r e a t e d  and so f a rm e rs  
se e  l i t t l e  r e a s o n  f o r  v a r y i n g  t h i s  p a r t  o f  t h e i r  f a rm in g  
t e c h n i q u e , a s  t h e r e  i s  no c e r t a i n t y  t h a t  y i e l d s  w i l l  be low i f  
p e s t i c i d e  i s  n o t  u s e d .  Under two p e r  c e n t  o f  th e  f a r m e r s  had 
o r i g i n a l l y  o b t a i n e d  t h e i r  s e e d  from th e  N a t io n a l  Seeds  C o r p o r a t io n ,  
and th o u g h  th e  s e e d  had  been  p r o t e c t e d  when i t  was f i r s t  sown, 
th e  t r e a t m e n t  h a s  to  be renew ed e a ch  s e a s o n .  94 p e r  c e n t  o f  th e
196 f a r m e r s  had  sown u n t r e a t e d  s e e d .  T h is  was one a s p e c t  o f
f a rm in g  where c u l t i v a t o r s  seemed to  be a d h e r in g  to  t r a d i t i o n ,  
r a t h e r  th a n  m o d e r n i s in g  t h e i r  a p p ro a c h  to  f a r m in g .
The s e e d  r a t e .
The s e e d  r a t e  f o r  th e  new h ig h  y i e l d i n g  v a r i e t i e s  o f  e a r l y  
w heat s h o u ld  be h i g h e r  th a n  f o r  d e s h i . I n t e n s i f i c a t i o n  o f  th e  
s e e d  r a t e  i s  a n o th e r  m ethod o f  i n c r e a s i n g  th e  y i e l d  p e r  u n i t  a r e a .
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R e tu r n s  from th e  new h ig h  y i e l d i n g  v a r i e t i e s  can  o n ly  he 
m a in ta in e d  a t  h ig h  l e v e l s  how ever, i f  i n p u t s  o f  f e r t i l i z e r  and 
w a te r  a r e  a d e q u a te .  D e sh i  ca n n o t  t o l e r a t e  such  h ig h  i n p u t s  o f  
f e r t i l i z e r  and a l t h o u g h  th e  p l a n t s  re sp o n d  e a s i l y ,  th e  t a l l  
t h i n  s t a l k s  o f t e n  o v e r  130 cm. i n  h e i g h t ,  c a n n o t  s u p p o r t  heavy  
h e a d s  o f  w hea t .  The p l a n t s  lo d g e  and much o f  th e  c ro p  i s  l o s t .
The n u t r i e n t  c o n t e n t  o f  th e  s o i l  i n  d e s h i  wheat f i e l d s  i s  
u s u a l l y  s i g n i f i c a n t l y  low er  th a n  i n  dw arf w heat f i e l d s  th ro u g h  
l i g h t e r  a p p l i c a t i o n s  o f  f e r t i l i z e r ,  i f  any i s  u s e d  a t  a l l .  A h ig h  
s e e d  r a t e  i n  d e s h i  w heat f i e l d s  i s  n o t  w o r th  w h i le  a s  g row th  and 
deve lopm en t o f  th e  p l a n t s  v a i l  be i n h i b i t e d  by n u t r i e n t  d e f i c i e n c y .  
T h is  i s  th e  t h e o r e t i c a l  r e a s o n  f o r  a  lo w e r  s e e d  r a t e  i n  d e s h i  
wheat f i e l d s .  I n  p r a c t i c e  i t  was found  t h a t  th e  mean s e e d  r a t e  
f o r  d e s h i  was 6,78; k g .  p e r  b ig h a  (83*73 k g .  p e r  h e c t a r e )  and 
7 .8 9  k g .  p e r  b ig h a  ( 9 7 .4 4  k g .  p e r  h e c t a r e )  f o r  th e  new. w hea t.
I n  a b s o l u t e  te rm s  th e  d i f f e r i n g  s e e d  r a t e  may n o t  be v e r y  g r e a t ,  
b u t  when th e  f r e q u e n c y  t a b l e s  f o r  th e  s e e d  r a t e  a r e  compared by 
th e  K olm ogorov-Sm irnov t e s t ,  th e  d a t a  showed t h a t  th e  c u rv e s  
a r e  s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  one p e r  c e n t  l e v e l  o f  
p r o b a b i l i t y  (D = 0 . 3 6 ) .  T h is  means l e s s  d e s h i  s e e d  th a n  new 
h ig h  y i e l d i n g  v a r i e t i e s  ( F i g . 6 . 4 ) o f  s e e d  i s  sown p e r  u n i t  a r e a  
w i t h in  th e  a r e a l  l i m i t s  o f  th e  Wheat S t u d y .
B oth  e a r l y  and l a t e  v a r i e t i e s  o f  new w heat a r e  a v a i l a b l e  
to  t h e  c u l t i v a t o r ;  th e  c o n c e p t  o f  a  l a t e  wheat c ro p  w i th  a 
s h o r t  m a t u r a t i o n  p e r i o d  was a  new one a s ,  in d ig e n o u s  v a r i e t i e s  
o f  w heat to o k  l o n g e r  to  m atu re  and s o ,  th e  t im e  o f  sowing was 
l i m i t e d  to  a  s p e c i f i c  p e r i o d .  The c u l t i v a t o r s  o f  th e  s tu d y  a r e a  
were aware o f  t h e  e x i s t e n c e  o f  th e  new l a t e  v a r i e t i e s , b u t  th e y
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la c k e d  th e  e n th u s ia s m  to  sow a seco n d  o r  l a t e  w heat c ro p .
N e a r ly  38 p e r  c e n t  o f  th e  f a r m e r s  sowed b o th  e a r l y  and l a t e  w hea t ,  
and no r e a s o n  o t h e r  th a n  p e r s o n a l  p r e f e r e n c e  was a p p a r e n t  a s  to 
why t h e s e  p a r t i c u l a r  f a r m e r s  chose  to sow l a t e  v a r i e t i e s .  They 
were n o t  o f  a  p a r t i c u l a r  c a s t e ,  th e y  d id  n o t  own th e  l a r g e s t  
f a r m s ,  th e y  were n o t  e d u c a te d  to th e  same l e v e l  n o r  d id  th e y  come 
from one v i l l a g e .  The l a t e  v a r i e t y  s h o u ld  be sown d u r in g  th e  
l a s t  f o r t n i g h t  o f  November and w i l l  have a s h o r t e r  m a t u r a t i o n  
p e r i o d .  The s i z e s  o f  t h e  i n d i v i d u a l  g r a i n s  a r e  u s u a l l y  s m a l l e r  
and l e s s  w e l l  rou n d ed  th a n  th e  eax^ly w heat g r a i n s  and th a n  th e  
s lo w  m a tu r in g  d e s h i  w h ea t .  L a te  wheat i s  much l i g h t e r  t h a n  th e  
e a r l y  sown c ro p  and i n  o r d e r  to  h a r v e s t  g r a i n  s i m i l a r  i n  q u a n t i t y  
to  th e  e a r l y  v a r i e t i e s ,  th e  s e e d  r a t e  n e e d s  to  be h i g h e r .  The 
mean s e e d  r a t e  o f  th e  l a t e  wheat i n  th e  s tu d y  a r e a  i s  a b o u t  
114 .57  k g .  p e r  h e c t a r e  i n  com parison  w i th  th e  recommended s e e d  
r a t e  o f  30 to  35 k g .  f o r  e a r l y  and l a t e  new v a r i e t i e s  and , 
a c co rd in g ':  to  th e  P r i n c i p a l  o f  th e  A g r i c u l t u r a l  C o l l e g e ,B u la n d s h a h r ,  
20-25 k g .  f o r  d e s h i . The e a r l y  dw arf wheat i s  c l o s e s t  i n  i t s  - 
p h y s i c a l  r e q u i r e m e n ts  to  th e  i n d ig e n o u s  v a r i e t i e s ,  and  a p a r t  
from  sow ing  d a t e s ,  t h e  s e e d  r a t e  and  th e  l e n g t h  o f  t h e  m a t u r a t i o n  
p e r i o d ,  t h e  a p p ro a c h e s  to  f a rm in g  b o th  th e  e a r l y  and  th e  l a t e  
v a r i e t i e s  o f  th e  new h ig h  y i e l d i n g  w hea t ,  a r e  s i m i l a r .  D e t a i l s  
on  th e  m ethod o f  g row ing  th e  l a t e  v a r i e t i e s  h a s  t h e r e f o r e  been  
o m i t t e d .
As th e  d i f f e r e n c e  i n  th e  s e e d  r a t e  i s  so im p o r t a n t  i n  th e  
f a r m in g  o f  e a r l y  and  l a t e  v a r i e t i e s ,  and  a s  t h e  c o n c e p t  o f  th e  
l a t e  wheat c ro p  i s  c o m p le te ly  new to  th e  I n d i a n  f a r m e r ,  th e  s e ed  
r a t e s  o f  th e  e a r l y  and  l a t e  v a r i e t i e s  were com pared by th e
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W ilcoxon M atched P a i r s  S ig n e d  Ranks t e s t .  Only 72 o f  th e  t o t a l  
sam ple  o f  f a r m e r s  sowed a l a t e  croji o f  w h ea t ,  b u t  th e  s e e d  r a t e  
f o r  th e  l a t e  wheat was s i g n i f i c a n t l y  h i g h e r  t h a n  f o r  th e  e a r l y  
w h e a t ,  so i n d i c a t i n g  t h a t  t h e  f a r m e r s  were p r e p a r e d  to  change 
t h e i r  f a rm in g  a p p ro a c h .
T a b le  corn-paring th e  s e e d  r a t e s  u s e d  f o r  th e  new 
h ig h  y i e l d i n g ,  v a r i e t i e s  and f o r  th e  in d ig e n o u s  w h e a t .
Seed  r a t e  e q u i v a l e n t  i n  p e r c e n ta g e  new p e r c e n ta g e  in d ig e n o u s
k g / b ig h a  k g / h e c t a r e s  h ig h  y i e l d i n g  . v a r i e t i e s  o f  wheat
________________________ _ ____ w h e a t .
6 7 4 .1 0 8.51 4 4 .6 8
7 8 6 .4 5 29*79 5 6 .1 7
8 9 8 .8 0 ■ 5 8 .5 0 17 .02
9 111.15 10 .64 0 :0 0
10 125 .50 121.77 7 2 .15
S o u rc e :  F i e l d  work f o r  t h e  Wheat S tu d y  -  March 1972.
F i g . 6 .4
The mean s e e d  r a t e  f o r  th e  e a r l y  new v a r i e t i e s  sown by th e  
f a r m e r s  was 9 6 .5 8  k g .  p e r  h e c t a r e  and f o r  th e  l a t e  v a r i e t i e s ,  
t h e  co m p arab le  s t a t i s t i c  was 114-57 k g .  p e r  h e c t a r e .  The se ed  
r a t e s  were a b s u r d l y  h ig h  i n  c om par ison  w i th  th e  t h e o r e t i c a l  
r e q u i r e m e n t s ,  and  when q u e s t i o n e d  a b o u t  t h e  f i g u r e s ,  th e  
f a r m e r s  c o n f i rm e d  t h a t  su c h  s e e d  r a t e s  were e s s e n t i a l  i f  
' r e a s o n a b l e '  y i e l d s  were to  be o b t a i n e d .  The package  o f  p r a c t i c e s  
recommends a s e e d  r a t e  o f  a b o u t  25 to  55 k g .  p e r  h e c t a r e  f o r  th e  
d o u b le  gene v a r i e t i e s .  T here  may-be a s l i g h t  amount o f  
v a r i a t i o n  -  to  w i t h i n  20 p e r  c e n t  -  on a c c o u n t  o f  th e  v a r i e t a l
. d i f f e r e n c e s  ( 2 0 ) ,  b u t  th e  d i f f e r e n c e  betw een  th e  t h e o r e t i c a l  
s e e d  r a t e  and  t h a t  o f  th e  f a r m e r s  was s u r p r i s i n g  when th e  
m a j o r i t y  o f  th e  f a r m e r s  sow th e  doub le  gene v a r i e t i e s  o f  
S o n a l ik a  and  K a ly a n so n a  a s  t h e i r  main v a r i e t i e s .
The c o n c lu s i o n  to  t h i s  s e c t i o n  i s  d i f f i c u l t .  D e sh i  wheat 
s e e d  i s  b e in g  sown a t  a  r a t e  f a r  h i g h e r  th a n  t h a t  i n d i c a t e d  to  
be n e c e s s a r y  by th e  P r i n c i p a l  o f  th e  A g r i c u l t u r a l  C o l l e g e  a t  
B u la n d s h a h r .  A c e r t a i n  i n c r e a s e  i n  the  s e e d  r a t e  i s  u n d e r s t a n d a b l e  
a s  many d e s h i  g ro w ers  a r e  now a p p ly in g  some f e r t i l i z e r  to  th e  
' o l d '  w h e a t ,  b u t  th e  s e e d  r a t e s  r e c o r d e d  i n  th e  Wheat S tu d y  a r e a  
do seem i n e x p l i c a b l y  h i g h .  Y ie ld s  can  be i n c r e a s e d  i f  t h e  s e ed  
r a t e  i s  r a i s e d  and  some f e r t i l i z e r  i s  a p p l i e d .  There  i s ,  how ever, 
a  f i n e  l i n e  be tw een  s u c c e s s  and t o t a l  f a i l u r e  when su ch  t e c h n iq u e s  
a r e  p r a c t i s e d  on th e  i n d ig e n o u s  v a r i e t i e s .  The h ig h  s e e d  r a t e s  
f o r  th e  e a r l y  and l a t e  v a r i e t i e s  o f  new w heat a r e  a l s o  p e r p l e x i n g .  
T hese w e l l  ex c ee d  th e  r e q u i r e m e n ts  o f  th e  package  o f  p r a c t i c e s  
and  a l l  t h a t  can  be s a i d  i s  t h a t  th e  f a r m e r s  do seem to  u n d e r s t a n d  
t h a t  th e  s e e d  r a t e  f o r  th e  l a t e  v a r i e t i e s  does  n eed  to  be h i g h e r  
b e c a u s e  o f  th e  r e l a t i v e l y  s h o r t  m a t u r a t i o n  p e r i o d  w hich r e s u l t s  
i n  s m a l l e r ,  l i g h t e r  g r a i n s  o f  w hea t .
The s e e d  r a t e s  d id  v a r y ,  though  n o t  a g r e a t  d e a l  and th e  
' i n d e p e n d e n t '  v a r i a b l e s  h e lp e d  to  e x p l a i n  l i t t l e  o f  th e  v a r i a t i o n  
t h a t  o c c u r r e d  i n  any  a s p e c t  o f  t h e  d e p e n d e n t  v a r i a b l e s .  The m ost 
i n t e r e s t i n g  p o i n t  em erg ing  from t h i s  s e c t i o n  i s  t h e  u n i fo r m ly  
h i g h  i n p u t  o f  s e e d .  I t  i s  f a r - h i g h e r  th a n  t h a t  recommended i n  
t h e  package  o f  p r a c t i c e s  and  i s  f r e q u e n t l y  two to  t h r e e  t im e s  
a s  much a s  i s  n e c e s s a r y .  I f  t h i s  i n f o r m a t i o n  was f a l s e ,  i t  would
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have been  a g r e a t  c o in c id e n c e  t h a t  196 f a r m e r s  from  s i x  
v i l l a g e s , w h i c h  were n o t  i n  c lo s e  c o m m u n ic a t io n , c o u ld  have 
r e p ro d u c e d  th e  same u n t r u t h .  I t  i s  f e l t  t h a t  t h e r e  m ust be 
a r e a s o n  f o r  su c h  a m a jo r  d iv e r g e n c e  from th e  package  o f  
p r a c t i c e s ,  f rom  which f a r m e r s  have n o t  d iv e r g e d  a g r e a t  d e a l  
on any o t h e r  a s p e c t .
The t im e  o f  sow ing  wheat s e e d .
The p e r i o d  f o r  sow ing  th e  new h ig h  y i e l d i n g  v a r i e t i e s  i s  
l i m i t e d .  A c c o rd in g  to  t h e  package  o f  p r a c t i c e s ,  th e  f i r s t  two 
weeks o f  November a r e  th e  m ost s u i t a b l e  t im e  f o r  sow ing  th e  new 
w heat and  th e  n e x t  two weeks a r e  th e  o p t im a l  sow ing  p e r i o d  f o r  
th e  l a t e  w h e a t .  F o r  e v e ry  week t h a t  th e  f a r m e r  i s  l a t e  w i th  h i s  
sow ing , h i s  y i e l d  w i l l  be r e d u c e d  ( 2 1 ) .  D e sh i  h a s  a lw ays  been 
sown from  m id -O c to b e r  t o  mid-November, a  s l i g h t l y l o n g e r  p e r i o d ,  
b u t  th e  s h o r t  l i f e  c y c le  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s ,  
means t h a t  th e  s e e d  c a n n o t  be sown too  e a r l y  a s  th e  wheat w i l l  
n o t  r i p e n  p r o p e r l y  i f  t e m p e r a tu r e s  do n o t  r i s e  e a r l y  i n  th e  y e a r ,  
and i f  sown too  l a t e ,  t h e  c rop  m a tu re s  too  r a p i d l y ' i n  th e  
e x c e s s i v e  h e a t ,  so p r o d u c in g  s h r i v e l l e d  g r a i n s .
F i g . 6 .5  shows t h a t  th e  f a r m e r s  sowing b o th  new w heat and
d e s h i , sowed th e  new w heat m a in ly  i n  th e  f i r s t  two weeks o f
November w h i le  m ost o f  th e  d e s h i  was sown a week e a r l i e r .
1. A c c o rd in g  to  th e  package  o f  p r a c t i c e s  f o r  th e  P un jab  
" t h e r e  i s  a  g r a d u a l  d e c l i n e  i n  y i e l d  i f  sow ings  
a r e  d e la y e d  beyond th e  optimum p e r i o d .  A d e la y  
o f  one week i n  sow ing  r e d u c e s  th e  y i e l d  by 150- 
160 k g . / a c r e "  ( 3 7 .0 5 - 3 9 .5 2  q u i n t a l s  p e r  h e c t a r e ) .
T h is  m ust be an  e r r o r  a s  th e  l o s s  th ro u g h  th e  d e la y  i n  sow ing  
t im e  would be g r e a t e r  th a n  th e  t o t a l  amount h a r v e s t e d  by many 
o f  th e  f a r m e r s .  1 5 - 0 -1 6 .0  k g . / a c r e  would be a more l i k e l y  
f i g u r e  as  t h i s  would re d u c e  th e  y i e l d  by a p p ro x im a te ly  
t e n  p e r  c e n t .
S o u rc e :  S in g h ,K .P .  Package P r a c t i c e s  f o r  R ab i  Crops o f  P u n ja b ,
1 9 7 1 -7 2 . L udh iana  1 9 7 2 ,p . 4 .
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Only f i v e  f a r m e r s  sowed d e s h i  i n  th e  f o r t n i g h t  t h a t  fo l lo w e d .
The g r e a t e r  p a r t  o f  th e  d e s h i  wheat had been  sown d u r in g  th e  
l a s t  week o f  O c to b e r  and th e  f i r s t  week o f  November, b u t  th e  
number o f  weeks o v e r  which f a r m e r s  sowed i t  , was q u i t e  
c o n s i d e r a b l e .  The e a r l i e r  sow ing  o f  d e sh i  i s  to  be e x p e c te d  
b e c au se  i t  h a s  a  l o n g e r  m a t u r a t i o n  p e r i o d  th a n  th e  new h ig h  
y i e l d i n g  v a r i e t i e s .  F a rm ers  .a lso  te n d  to  sow i t  e a r l i e r  to  
c a p i t a l i s e  on th e  l a s t  o f  th e  monsoon r a i n s .  They econom ise 
on one i r r i g a t i o n  by d o in g  t h i s ,  b u t  t h i s  p o l i c y  i s  n o t  
s u c c e s s f u l  i n  t h e  c a s e  o f  e a r l y  w hea t .  The compact n a t u r e  o f  
t h e  t a b l e  shows t h a t  th e  f a r m e r s  a r e  sowing t h e i r  e a r l y  wheat 
a t  more o r  l e s s  th e  c o r r e c t  t im e .  The n u l l  h y p o t h e s i s  w h ic h , in  
t h i s  c a s e ,w o u ld  c la im  t h a t  t h e  weeks o f  sow ing  o f  new e a r l y  wheat 
and d e s h i  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t ,  c a n n o t  be a c c e p te d .
I n  o r d e r  to  o b t a i n  an  in d e x  o f  c o m p ar iso n ,  t h e  K olm ogorov-Sm im ov 
t e s t  was u s e d  and  t h i s  showed t h a t  th e  p a t t e r n s  o f  when th e  wheat 
was sown, were s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  one p e r  c e n t  l e v e l
(d = 0 .35 ) .
When th e  sow ing  t im e  o f  e a r l y  w heat f o r  a l l  t h e  f a rm e r s  
g row ing  th e  new h ig h  y i e l d i n g  v a r i e t i e s  was exam ined , th e  p a t t e r n  
was l i t t l e  d i f f e r e n t  from  F i g s . 6 . 6 .  and 6 .7*  A g a in ,  th e  m a j o r i t y ,  
84 .00  p e r  c e n t , o f  th e  f a r m e r s  sowed t h e i r  new w heat w i t h in  th e  
f i r s t  f o r t n i g h t  o f  November and  so com plied  w i th  th e  r e q u i r e m e n ts  
o f  t h e  pack ag e  o f  p r a c t i c e s . T h is  f u r t h e r  e n s u r e s  t h a t  th e  n u l l  
h y p o t h e s i s  c l a im in g  t h a t  th e  f a r m e r s  do n o t  f o l l o w  th e  package  o f  
p r a c t i c e s ,  c a n n o t  be a c c e p te d  (C h a p te r  2 . p .  59 ) .  F i e l d  o b s e r v a t i o n
showed t h a t  n o t  a l l  th e  f a r m e r s  sow a l l  t h e i r  wheat a t  one t im e .  I n  
f a c t ,  34* 'DO p e r  c e n t  o f  th e  f a r m e r s  sow ing  e a r l y  w heat s p re a d
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t h e i r  sow ing  p e r i o d  o v e r  more th a n  one week.
T ab le  show ing the  weeks when m ost o f  th e  new wheat 
and in d ig e n o u s  v a r i e t i e s  were sown by f a r m e r s  
growing’ b o th  t h e s e  ty p e s  o f  w h e a t .
Week












S o u r c e :
E a r l y  new v a r i e t i e s  
o f  wheat
2 .0 4  
4 6 .9 4  
4 4 .9 0
6 . 1 2
2 .0 4
I n d ig e n o u s  v a r i e t i e s  









F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972. 
F i g . 6 .5
p e r  c e n t  
f a rm e rs
F i g . 6 .6  a l s o  shows when th e  r e m a in d e r  o f  th e  e a r l y  wheat i s  
sown. W hereas t h e  f i r s t  and seco n d  weeks o f  November were th e  
m ost p o p u l a r  f o r  sow ing  th e  e a r l y  v a r i e t i e s ,  th e  se co n d  and  t h i r d  
weeks o f  November saw m ost o f  th e  r e m a in in g  e a r l y  w heat p l a n t e d .
I t  was i n t e r e s t i n g  t h a t  some f a rm e r s  sowed th e  s m a l l e r  p r o p o r t i o n  
of- t h e i r  w heat e a r l i e r  r a t h e r  th a n  l a t e r .  They s a i d  th e  chances  
o f  o b t a i n i n g  l a r g e r  g r a i n s  were b e t t e r  i f  i t  was sown e a r l i e r ( F i g . 6 . 6 ) .  
Owing to  t h i s  p r a c t i c e ,  th e  p e r i o d  o v e r  w hich  th e  s m a l l e r  q u a n t i t y
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o f  w heat was sown, was much . longer  th an  th e  f i r s t  sowing p e r i o d .  
I t  e x te n d e d  from th e  t h i r d  week i n  S ep tem ber  u n t i l  th e  f i r s t  week 
o f  December. A p p ro x im a te ly  3 0 .0 0  p e r  c e n t  o f  th e  r e m a in in g  e a r l y  
wheat was sown d u r in g  th e  f i r s t  two weeks o f  November ( F i g . 6 . 6 ) ,  
w h i le  th e  g r e a t e r  p a r t  was sown l a t e r .
T ab le  show ing th e  weeks when th e  e n t i r e  sam ple o f  f a r m e r s  sowed 
th e  b u lk  and  th e  r e m a in d e r  o f  t h e i r  e a r l y  new h ig h  
y i e l d i n g  v a r i e t i e s  o f  w h e a t .
Week










P r o p o r t i o n  o f  f a r m e r s  
sow ing  b u lk  o f  
e a r l y  new w hea t .
2 .0 9
3 7 .1 7
4 8 .1 7  
8.38  
4 .1 9
P r o p o r t i o n  o f  f a rm e r s  
sow ing  re m a in d e r  o f  








S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
F i g . 6 .6
I n  t h i s  e v e n t ,  t h e  f a r m e r s  were n o t  f o l l o w i n g  th e  package  o f  
p r a c t i c e s ,  and  so th e  n u l l  h y p o t h e s i s  t h a t  f a rm in g  t r a d i t i o n s  
and t e c h n i q u e s  were n o t  b e in g  m o d i f ie d ,  c o u ld  n o t  be r e j e c t e d .  
I t  m ust be s a i d  t h a t  be tw een  th e  f i r s t  and th e  t h i r d  weeks o f  
November, 6 7 .13  p e r  c e n t  o f  th e  wheat had  been  sown, s o ,  i f  
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Source: Field work for the Wheat Study -  March 1972.
Fig. 6 . 7
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was sown l a t e ,  l e s s  th a n  one t h i r d  would have shown a l o s s  o f  
more th a n  f i v e  p e r  c e n t .  When compared w i th  d e s h i , i t  was 
a p p a r e n t  t h a t  o n ly  1 1 .00  p e r  c e n t  o f  d e s h i  f a r m e r s  to o k  more th an  
one week to  sow t h e i r  d e s h i . T h is  c o u ld  have been  b e c au se  o f  th e  
r e l a t i v e l y  s m a l l  q u a n t i t y  t h a t  i s  sown, o r ,  b e c au se  i t  n eeds  to  be 
p l a n t e d  a s  soon  a s  p o s s i b l e  b e c au se  o f  i t s  l o n g e r  l i f e  c y c l e .
The d a t a  were exam ined a t  th e  more d e t a i l e d  s c a l e  o f  v i l l a g e ,  
c a s t e ,  a r e a  fa rm e d ,  e d u c a t io n  l e v e l ,  th e  y e a r  o f  i n s t r u c t i o n  i n  
new f a rm in g  t e c h n i q u e s  and th e  number o f  i r r i g a t i o n  s o u r c e s .
There  a p p e a re d  to  be no change i n  th e  p a t t e r n  a t  any l e v e l .  The 
g r e a t e s t  number o f  f a r m e r s  a lw ays  sowed t h e i r  w heat w i t h in  th e  
f i r s t  two weeks o f  November, a s  th e  package o f  p r a c t i c e s  
s u g g e s t e d  th e y  s h o u ld ,  and m ost o f  th e  r e m a in in g  w heat was sown 
i n  th e  seco n d  and  t h i r d  weeks o f  November, u s u a l l y  th e  week a f t e r  
th e  b u lk  was sown.
A t e v e ry  s c a l e  th e  n u l l  h y p o t h e s i s ,  t h a t  f a r m e r s  were n o t  
k e e p in g  to  th e  package  o f  p r a c t i c e s ,  c o u ld  n o t  be a c c e p t e d ,  a s  
f a r  a s  m ost o f  th e  u s e r s  o f  e a r l y  wheat were c o n c e rn e d .
L a te  w h e a t .
A c c o rd in g  to  th e  P r i n c i p a l  o f  th e  A g r i c u l t u r a l  C o l l e g e ,  
B u la n d s h a h r ,  th e  package  o f  p r a c t i c e s  recommends t h a t  l a t e  
wheat i s  sown d u r in g  th e  l a s t  two weeks i n  November, and a t  th e  
v e r y  l a t e s t  th e  f i r s t  week i n  December. Sowing a f t e r  t h i s  d a te  
c a u s e s  y i e l d s  to  f a l l  m a rk e d ly .  ' The sowing p e r i o d  i s  a s  
r e s t r i c t e d  f o r  l a t e  w heat a s  i t  i s  f o r  th e  e a r l y  v a r i e t i e s .
The f a r m e r s  m ig h t  have been  sow ing  t h e i r  e a r l y  w heat a t  th e
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a p p r o p r i a t e  t im e  b u t  th e  same compact show ing p a t t e r n  i s  n o t  
p r e s e n t  f o r  th e  l a t e  wheat ( P i g . 6 . 7 ) .  The sow ing  p e r i o d  e x te n d s  
o v e r  a  much g r e a t e r  l e n g t h  o f  t im e .  Sowing o f  l a t e  wheat 
commenced i n  t h e  t h i r d  week o f  November, and a s  s u g g e s t e d  by 
th e  package  o f  p r a c t i c e s ,  ended  i n  th e  l a s t  week o f  December, 
f o u r  weeks l a t e r .  L ess  th a n  one t h i r d  o f  th e  f a r m e r s  sowed t h e i r  
l a t e  w hea t i n  th e  l a s t  two weeks o f  November.
T a b le  show ing th e  weeks when th e  b u lk  and  th e  
r e m a in d e r  o f  th e  l a t e  h ig h  y i e l d i n g  v a r i e t i e s  
o f  wheat were sown.
Week' P r o p o r t i o n  o f  f a r m e r s  P r o p o r t i o n  o f  f a r m e r s
sow ing  b u lk  o f  sow ing  r e m a in d e r  o f
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S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
F i g . 6 .8
C u r i o u s l y ,  t h e  f r e q u e n c y  d iag ram  o f  l a t e  wheat sow ing  p a t t e r n s  
h a s  two p eak s  to  i t  ( F i g . 6 . 7 ) .  T here  seemed to  be two d e f i n i t e  
p e r i o d s  when l a t e  w heat was sown. The f i r s t  p e a k  i n  th e  f o u r t h  
week o f  November c o i n c i d e s  w i th  th e  package  o f  p r a c t i c e s ,  and th e
se co n d  peak  i n  th e  t h i r d  week o f  December.
The f a r m e r s  were aware t h a t  th e y  s h o u ld  sow l a t e  wheat 
d u r in g  th e  l a s t  two weeks o f  November, b u t  when th e y  grew o t h e r  
w heat a s  w e l l ,  many fo u n d  i t  p r e f e r a b l e  to  sow t h e i r  l a t e  wheat 
even  l a t e r , a s  i t  s t a g g e r e d  th e  h a r v e s t ,  even  a t  th e  e xpense  o f  
o b t a i n i n g  a r e d u c e d  y i e l d .
Only  14- o f  th e  72 f a r m e r s  grow ing  l a t e  wheat e x te n d e d  t h e i r  
sow ing  p e r i o d  o v e r  more th a n  one week. T here  i s  more o f  a  r u s h  
to  sow l a t e  wheat a s ,  th e  l a t e r  i t  i s  sown, th e  h i g h e r  th e  
l o s s e s  a t  h a r v e s t  t im e ,  a s  s e e d s  which m atu re  r a p i d l y  a r e  o f t e n  
s h r i v e l l e d  and  weigh l e s s  th a n  th e  vrell  d e v e lo p e d  e a r l y  v a r i e t i e s
O th e r  th a n  f o r  r e a s o n s  o f  p e r s o n a l  p r e f e r e n c e ,  t h e r e  
a p p e a re d  to  be no c a u se  f o r  t h e s e  14 f a r m e r s  to  e x te n d  t h e i r  
l a t e  w hea t sow ing  p e r i o d .  S t a t i s t i c a l  t e s t s  a l s o  showed t h e r e  
to  be no s i g n i f i c a n t  d i f f e r e n c e  i n  th e  p r o p o r t i o n  o f  l a t e  wheat 
g ro w e rs  o f  d i f f e r e n t  c a s t e ,  e d u c a t io n  l e v e l ,  fa rm  s i z e  o r  v i l l a g e  
N e i t h e r  was t h e r e  any m arked ■ ..•re la tionship  be tw een  l a t e  wheat 
and  d e s h i  g r o w e rs .  I t  a l l  seemed a m a t t e r  o f  p e r s o n a l  c h o ic e .  
F a rm e rs  a p p e a r e d  to  t r e a t  l a t e  wheat a s  ’ a n o t h e r  v a r i e t y '  r a t h e r  
th a n  r e a l i z e  i t s  p o t e n t i a l  v a lu e  i n  th e  c ro p p in g  p a t t e r n .
F i g . 6 .8  a l s o  shows th e  weeks when th e  r e m a in d e r  o f  th e  l a t e  
w heat was sown. D u r in g  th e  l a s t  two weeks o f  Decem ber, 7 8 .5 7  p e r  
c e n t  o f  t h i s  c ro p  was sown. A g a in ,  w i th  r e g a r d  to  th e  r e m a in d e r  
o f  th e  l a t e  w h e a t ,  t h e  n u l l  h y p o t h e s i s  c a n n o t  be r e j e c t e d .  The 
f a r m e r s  were sow ing  t h e i r  s e e d  f a r  l a t e r  th a n  t h e y  s h o u ld  have
276
been  to o b t a i n  s a t i s f a c t o r y ,  i f  n o t  o p t im a l  r e t u r n s .
We have e s t a b l i s h e d  t h a t  th e  p a t t e r n s  o f  th e  package  o f
p r a c t i c e s  have been  f o l lo w e d  f a i r l y  c l o s e l y  by e a r l y  wheat
g ro w e rs .  L a te  w heat r a i s i n g ,  how ever, i s  a  new c o n c e p t  and th e
p h y s i c a l  r e q u i r e m e n ts  o f  th e  l a t e  v a r i e t i e s  a r e  f a r  removed from
d e s h i .  As i t s  l i f e  c y c le  i s  so much s h o r t e r ,  f r e q u e n t l y  a s  much
a s  f o u r  weeks s h o r t e r ,  th e  work o f  th e  f a r m e r  c a n n o t  c o n t in u e  a t»
a  l e i s u r e l y  pace  i f  he i n t e n d s  fa rm in g  th e  c ro p  p r o p e r l y .  
C o n fu s io n  seemed to  e x i s t  a b o u t  th e  sow ing  d a t e s  f o r  l a t e  w hea t ,  
and t h i s  i s  c l e a r  from  F i g . 6 . 8 .  U n f o r t u n a t e l y ,  th e  sowing d a te  
i s  p r o b a b ly  one o f  th e  m ost c r u c i a l  f a c t o r s  i n  th e  l i f e  c y c le  o f  
l a t e  w h e a t .  The p o t e n t i a l  o f  th e  l a t e  v a r i e t i e s  h a s  n o t  been  
f u l l y  r e a s l i s e d  a s  y e t ,  a s  m ost f a r m e r s  f a i l e d  to  a p p r e c i a t e  
t h a t  i t  c o u ld  be grown a s  a  seco n d  r a b i  c ro p  a f t e r  a q u ic k  c ro p  
o f  p u l s e s  o r  p o t a t o e s , a n d  n o t  a s  a mere a f t e r  th o u g h t  f o r  th e  
r a b i  ( 2 2 ) .
L a te  wheat c o u ld  e n a b le  a  f a r m e r  to  i n c r e a s e  h i s  c ro p p in g  
scheme f o r  a t  l e a s t  two to  t h r e e  c ro p s  i n  an  a g r i c u l t u r a l  y e a r .
I f  th e  c o n c e p t  o f  l a t e  wheat grow ing  i s  n o t  e x te n d e d  beyond th e  
fa rm e r  who does  n o t  sow a l l  h i s  e a r l y  w heat i n  t im e ,  th e n  i t  w i l l  
n e v e r  c a t c h  th e  im a g in a t io n  o f  th e  c u l t i v a t o r  and work i t s  way 
i n t o  t h e  r o t a t i o n  sy s te m . I f  i t  i s  u s e d , n o t  a s  a  second  r a b i  
c r o p ,  th e  r e l a t i v e l y  h ig h  i n p u t s  o f  s e e d , ,  w a te r  and f e r t i l i z e r  
m ust  make i t  an  uneconom ic c ro p  to  sow. E x te n s io n  s e r v i c e s  
a p p e a r  to  have been  h i g h l y  s u c c e s s f u l  i n  s p r e a d i n g  in f o r m a t io n  
a b o u t  th e  r e q u i r e m e n ts  o f  th e  e a r l y  w h e a t .  The added  v a lu e  t h a t  
a  l a t e  r a b i  c ro p  c o u ld  have  to  th e  c ro p p in g  s y s te m , d id  n o t  seem
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to  have r e a c h e d  th e  f a rm e r  y e t ,  o r ,  i f  i t  h ad  done s o ,  th e n  th e  
o p p o r t u n i t i e s  o f  th e  new, l a t e  v a r i e t i e s  were n o t  f u l l y  a p p r e c i a t e d .
27 8
6 .3  F e r t i l i s e r .
One o f  t h e  m a jo r  d i f f e r e n c e s  "between th e  new h ig h  y i e l d i n g  
v a r i e t i e s  and d e s h i  w heat i s  t h a t  the  f a r m e r  r e q u i r e s  l a r g e  
d o se s  o f  c h e m ic a l  f e r t i l i z e r ,  more th a n  doub le  t h a t  which th e  
d e s h i  can  t o l e r a t e .  The dw arf  n a t u r e  o f  th e  new h y b r id "  s e e d s  
e n a b le  them to  b e a r  l a r g e  and heavy heads  o f  g r a i n .  The p l a n t s  
a r e ,  on  a v e r a g e ,  one m e tre  h ig h  and  th e  h e a d s  o f  wheat a r e  a b o u t  
10 cm. lo n g  and e a c h  w eighs a b o u t  0 .8 0  to  1 .00  gramme. D e t a i l s
l
o f  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  o f  th e  p l a n t  w i l l  be c o n s id e r e d  
i n  c h a p t e r  7 ,  b u t  th e y  a r e  u s e f u l  h e re  a s  a  c o m p a r iso n  w i th  d e s h i  
w heat w hich f r e q u e n t l y  s t a n d s  o v e r  1 .30  m e t r e s  i n  h e i g h t  and 
b e a r s  e a r s  a b o u t  6 -  7 cm. i n  l e n g t h .  The w e ig h t  o f  t h e s e  i s  
u s u a l l y  j u s t  a b o u t  h a l f  th e  w e ig h t  o f  th e  h e a d  from  a  dw arf  p l a n t .  
D e sh i  r e s p o n d s  w e l l  to  f e r t i l i z e r , b u t  th e  t h i n  s t a l k s  would be 
damaged v e ry  e a s i l y  i f  t h e  e a r s  i n c r e a s e  i n  s i z e  s i g n i f i c a n t l y .
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The s o i l s  o f  th e  s tu d y  a r e a  a r e  a lm o s t  d e v o id  o f  o r g a n i c  
m a t e r i a l .  S o i l  f a u n a  a r e  r a r e l y  fou n d  and  th e  t e x t u r e  o f  th e  
s o i l  i s  sandy  and d r y  ( 23 ) .  W ithou t  added  c h e m ic a l  f e r t i l i z e r s  
and w a t e r ,  th e  new h ig h  y i e l d i n g  v a r i e t i e s  would p rove  w o r t h le s s  
i n  t h i s  e n v i ro n m e n t ,  and th e  in d ig e n o u s  v a r i e t i e s  would be 
p r e f e r a b l e .
The p u rp o se  o f  t h i s  s e c t i o n  i s  to  se e  i f  th e  f a r m e r s  a r e  
a p p ly i n g  f e r t i l i z e r  to  t h e i r  new w hea t .  I f  th e y  a r e ,  th e y  m ust 
have  changed  t h e i r  a p p ro a c h  from th e  t r a d i t i o n a l  one a nd , i f  
f e r t i l i z e r  i s  b e in g  u s e d ,  i s  i t .  b e in g  a d m i n i s t e r e d  i n  t im e ly  
f a s h i o n  and  i n  a d e q u a te  q u a n t i t i e s .
The u s u a l  m ethod o f  d i s c o v e r i n g  w h e th e r  f a r m e r s  had
changed  t h e i r  f a rm in g  t e c h n i q u e s ,  was once more u s e d .  The
i n p u t s  o f  f e r t i l i z e r  to d e s h i  wheat were compared w i th  th e
i n p u t s  o'f f e r t i l i z e r  to  t h e  new h ig h  y i e l d i n g  v a r i e t i e s .  The
W ilcoxon M atched P a i r s  S ig n e d  Ranks t e s t  \fas a g a in  u s e d ,  and
th e  r e s u l t  was a 2 v a lu e  o f  4-.72 which was h i g h l y  s i g n i f i c a n t
a t  th e  0 .1  p e r  c e n t  l e v e l  o f  p r o b a b i l i t y ,  show ing t h a t  th e  new
v a r i e t i e s  r e c e i v e d  more f e r t i l i z e r  th a n  th e  d e s h i  w hea t .  In
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g e n e r a l ,  t h e  f a r m e r s  c l e a r l y  a p p r e c i a t e d  th e  im p o r ta n c e  and 
th e  n e c e s s i t y  o f  c h e m ic a l  f e r t i l i z e r s  to  t h e  new h ig h  y i e l d i n g  
v a r i e t i e s .  Though th e  mean v a lu e s  c a n n o t  be compared 
s t a t i s t i c a l l y ,  i t  i s  i n t e r e s t i n g  t h a t  th e  mean q u a n t i t y  o f  
f e r t i l i z e r  a p p l i e d  by t h e s e  f a r m e r s  to  th e  new wheat i s
164 .72  q u i n t a l s  p e r  h e c t a r e  (13 *■ 29 k g .  p e r  b ig h a )  , and 75 .87
%
q u i n t a l s  p e r  h e c t a r e  ( 6 .1 4  k g .  p e r  b ig h a )  to t h e i r  d e s h i  w hea t .  
T h is  m a tc h es  th e  recom m endation  o f  th e  package  o f  p r a c t i c e s  
t h a t  d e s h i  xiheat s h o u ld  r e c e i v e  a b o u t  h a l f  t h e  f e r t i l i z e r  
a p p l i e d  to  th e  new w h e a t ,  a l t h o u g h  as  we s h a l l  s e e ,  th e
164 .72  q u i n t a l s  p e r  h e c t a r e  l e v e l  f o r  t h e  new w heat i s  l e s s  
th a n  t h a t  recommended i n  th e  p a d k a g e .
The c h e m ic a l  f e r t i l i z e r s  a v a i l a b l e  to  th e  f a r m e r  a r e  
num erous . F a rm e rs  were a sk e d  what q u a n t i t y  o f  e a c h  ty p e  o f  
f e r t i l i z e r  th e y  had  u s e d  i n  r a b i  1971-72 . U rea  was by f a r  th e  
m ost common and was u s e d  by 8 6 .0 0  p e r  c e n t  o f  t h e  f a r m e r s .
43*00 p e r  c e n t  u s e d  th e  m ix tu re  known a s  'N P K ', and 2 6 .0 0  p e r  
c e n t  u s e d  th e  m ix tu re  .''CAUI -  c a lc iu m  ammonium n i t r a t e .  These 
were t h e  t h r e e  m ost p o p u l a r  v a r i e t i e s  w hich s u p p l i e d  th e  s o i l  
w i th  a l l  th e  e s s e n t i a l  n u t r i e n t s  f o r  w heat f a r m in g .  A l l  t h r e e
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s u p p ly  n i t r o g e n ,  NPK s u p p l i e s  p h o s p h a te s  and p o t a s s i c  compounds 
a n d , i n  a d d i t i o n  CAN c o n ta i n s  c a l c i c  compounds. N e a r ly  9 p e r  c e n t  
o f  th e  f a r m e r s  u s e d  a l l  t h r e e  ty p e s  o f  f e r t i l i z e r .
Urea i s  t h e  m ost commonly u se d  b e c au se  i t  i s  h e a v i l y  
s u b s i d i s e d  by governm en t.  I n  r a b i  1971-72 th e  c o s t  o f  u r e a  was 
R s . 95 -00  p e r  q u i n t a l  a s  compared w i th  R s . 90 -0 0  and R s . 55-00  f o r  
e q u i v a l e n t  w e ig h ts  o f  ’NPK' and ’CAN’ . 76 .00  p e r  c e n t  o f  th e  
f a r m e r s  u s e d  u r e a  a s  t h e i r  main f e r t i l i z e r ,  th o u g h  q u a n t i t y  i s  
n o t  th e  b e s t  m ethod o f  a s s e s s i n g  th e  im p o r ta n c e  o f  f e r t i l i z e r s . ’ 
One a s p e c t  o f  th e  f i e l d  work was co n c e rn e d  w i th  th e  adequacy  o f  
th e  f e r t i l i z e r  b e in g  u s e d .  T h is  i s  v e ry  d i f f i c u l t  to  a s s e s s  
from q u e s t i o n n a i r e  m a t e r i a l ,  b e c au se  e v e ry  a r e a  h a s  s l i g h t l y  
d i f f e r e n t  s o i l  c o n d i t i o n s  and hence  c h e m ic a l  r e q u i r e m e n ts .  I n  
a d d i t i o n  to t h i s ,  th e  q u a n t i t y  o f  one k in d  o f  f e r t i l i z e r  w hich 
i s  n ee d ed  d i f f e r s  from  th e  n e x t ,  a c c o r d in g  to i t s  c o n s t i t u e n t s  
and c o n c e n t r a t i o n .  As f a r m e r s  f r e q u e n t l y  u s e  more th a n  one ty p e ,  
i t  i s  a. .problem to  d i s c o v e r  w h e th e r  o r  n o t  th e y  a r e  u s in g  enough. 
The m ost common r e a s o n  f o r  low y i e l d s  i s  a t t r i b u t e d  to  th e  l a c k  
o f  m a t e r i a l  i n p u t s ,  p a r t i c u l a r l y  o f  f e r t i l i z e r  ( 24 ) .  So f a r ,  th e  
f a r m e r s  have  f o l lo w e d  th e  recom m endations  o f  th e  package  o f  
p r a c t i c e s  f a i r l y  c l o s e l y .  T h is  s e c t i o n  aim s to  s e e  w h e th e r  th e y  
a r e  u s i n g  s u f f i c i e n t  f e r t i l i z e r  o r  n o t .
I n  o r d e r  to  do t h i s ,  th e  ' r e s u l t s  o f  th e  a n a l y s i s  o f  s o i l  
sam p les  t a k e n  i n  th e  a r e a  were ta k e n  i n t o  a c c o u n t .  S o i l  sam ples  
had  been  c o l l e c t e d  from e a c h  o f  th e  s i x  v i l l a g e s  a t  th e  t im e  o f  
e n u m e r a t io n ,a n d  d e t a i l s  o f  th e  method o f  t h e i r  c o l l e c t i o n  a r e  
i n c l u d e d  i n  Appendix  2 . 2 .  The s o i l  sam p les  were a n a ly s e d  f o r
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s e l e c t e d  p h y s i c a l  and  c h e m ic a l  c o n s t i t u e n t s  a t  th e  I n d i a n  
A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e  i n  D e l h i .
Among th e  v a r i a b l e s  which were exam ined was th e  o r g a n ic  
c a rb o n  c o n t e n t  o f  th e  s o i l .  From th e  e s t i m a t i o n  o f  t h e  o r g a n i c  
c a rb o n  c o n t e n t  o f  th e  s o i l ,  by i g n i t i o n  o f  th e  s o i l  i n  a m u f f le  
f u r n a c e ,  t h e  q u a n t i t y  o f  u r e a ,  CAR and o t h e r  n i t r o g e n o u s  f e r t i l i z e r s  
n e c e s s a r y  f o r  s u c c e s s f u l  wheat f a rm in g  can be e s t i m a t e d .  F i g . 6 .9  
shows th e  r e l a t i o n s h i p  betx-jeen - the  p r o p o r t i o n  o f  o r g a n i c  m a t t e r  
i n  th e  s o i l  and  th e  q u a n t i t y  o f  u r e a  and CAR t h a t  s h o u ld  be a p p l i e d  
f o r  th e  new h i g h  y i e l d i n g  v a r i e t i e s  o f  w h ea t .  These  t h e o r e t i c a l  
. a s s e s s m e n t s  a r e  b a se d  on  work c a r r i e d  o u t  a t  t h e  I n d i a n  A g r i c u l t u r a l  
R e s e a rc h  I n s t i t u t e  i n  D e l h i .  The range  o f  o r g a n i c  c a rb o n  c o n te n t  
i n  th e  s o i l s  sam p les  v a r i e d  l i t t l e  and th e  K r u s k a l - W a l l i s  n o n -  
p a r a m e t r i c  a n a l y s i s  o f  v a r i a n c e  t e s t  ( 2 5 ) ,  c o n f i rm e d  t h a t  t h e r e  
was no s i g n i f i c a n t  d i f f e r e n c e  i n  th e  o r g a n ic  c o n t e n t  o f  th e  s o i l  
i n  any o f  th e  s i x  sam ple  v i l l a g e s .  The mean v a lu e  o f  th e  o r g a n ic  
c o n t e n t  i n  th e  s o i l  was c a l c u l a t e d ,  (mean = 0 .6 9  p e r  c e n t ) ,  and 
so was t h e  s t a n d a r d  e r r o r  to  p l u s  o r  m inus two c o n f id e n c e  l i m i t s  
( 0 .6 5  -  0 .7 3  p e r  c e n t ) .  The r e s u l t  o f  t h i s  was t h a t  95 p e r  c e n t  
o f  th e  s o i l  sam p les  f e l l  w i t h in  t h i s  r a n g e .  The u r e a  and CAR 
r e q u i r e m e n ts  f o r  b o th ,  th e  u p p e r  and lo w e r  c o n f id e n c e  l i m i t s  were 
th e n  r e a d  o f f , ( F i g .  6 . 9 ) . As th e  r an g e  \m s  so s m a l l ,  i t  x?as 
th o u g h t  s a f e  to  a s s e s s  th e  adequacy  o f  u r e a  and CAR i n p u t s  on th e  
b a s i s  o f  th e  lo w e r  c o n f id e n c e  l i m i t .  I n  th e  c a s e  o f  u r e a  i t  was 
9 7 .5 0  k g .  p e r  a c r e  (19*4-0 k g .  p e r  b ig h a )  (2 3 9 -4 0  k g . p e r  h e c t a r e ) ,  
^and CAR u s e r s  were r e q u i r e d  to  a p p ly  a minimum o f  176 .40  k g .  p e r  
a c r e ( 3 3 - 5 0  k g .  p e r  b ig h a )  (415-39  kg- p e r  h e c t a r e )  to  t h e i r  new 
h ig h  y i e l d i n g  v a r i e t i e s  i n  o r d e r  to  comply v rith  th e  t h e o r e t i c a l
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r e q u i r e m e n ts  o f  th e  package  o f  p r a c t i c e s .  The d a ta  were p ro v id e d  
i n  a c r e s  and so i t  was more s u i t a b l e  to  c o n v e r t  th e  s t a t i s t i c s  
to  k g .  p e r  h e c t a r e  a f t e r  th e  r e s u l t s  had  been o b t a i n e d .
E ve ry  f a r m e r  can  send  a sample o f  h i s  own s o i l  to  a 
governm ent s o i l  d e p a r tm e n t  f o r  a n a l y s i s , a n d  so d i s c o v e r  th e  c o r r e c t  
f e r t i l i s e r  r e q u i r e m e n ts  f o r  h i s  p a r t i c u l a r  f i e l d s .  T h is  s e r v i c eI
i s  h o t  u s e d  v e ry  o f t e n ,  a s  f a r m e r s  s t i l l  seem to  p r e f e r  to  a s s e s s  
t h e i r  own f e r t i l i z e r  r e q u i r e m e n t s .  The mean q u a n t i t y  o f  u r e a  
a p p l i e d  by a l l  th e  f a r m e r s  who u se d  t h i s  a s  t h e i r  main type  o f  
f e r t i l i z e r ,  was 13*67 k g .  p e r  b ig h a  (1 6 8 .7 9  k g .  p e r  h e c t a r e ) .
T h is  vras 7 0 .5 0  p e r  c e n t  o f  th e  q u a n t i t y  n e c e s s a r y  f o r  th e  a r e a ,  
w h ich , a l t h o u g h  low i s  n o t  a s  low a s  i s  o f t e n  i n d i c a t e d .  Work by 
L a d e j in s k y  ( 1 :9 6 9 ) ( 2 6 )  f o r  i n s t a n c e ,  shows t h a t  f a r m e r s  i n  th e  
P u n ja b ,  u s e d  f a r  l e s s  th a n  th e  r e q u i r e d  q u a n t i t y  o f  f e r t i l i z e r  
on t h e i r  w heat f i e l d s .  I n  th e  Wheat S tu d y  a r e a ,  how ever, o n ly  
28 p e r  c e n t  o f  th e  sam ple  f a r m e r s  u s e d  s u f f i c i e n t  o r  more th a n  
enough f e r t i l i z e r ,  w h i le  72 p e r  c e n t  f e l l  below t h i s  l i n e .
The p r e d i c t e d  r e q u i r e m e n ts  o f  CAN f o r  th e  s o i l  o f  th e  
sam ple  a r e a  was 33*50 k g .  p e r  b ig h a  (413*39 k g .  p e r  h e c t a r e ) .
Not one o f  th e  f a r m e r s  u s i n g  CAN a s  h i s  m ain  f e r t i l i z e r  a p p l i e d  
an a d e q u a te  q u a n t i t y .  The mean v a lu e  a p p l i e d  was 5*84 k g .  p e r  
b ig h a  ( 7 2 .8 0  k g .  p e r  h e c t a r e ) ,  t h a t  i s  to  s a y ,  17*61 p e r  c e n t  
o f  th e  r e q u i r e d  minimum. P i g . 6 .1 0  shows how in a d e q u a te  were th e  
i n p u t s  o f  CAN.
N e a r ly  43 p e r  c e n t  o f  th e  f a r m e r s  u s e  NPK, and i n  o n ly  t e n  
c a s e s  was i t  t h e i r  m ain  f e r t i l i s e r .  T h is  i s  n o t  s u r p r i s i n g  as
th e  r e l a t i v e  q u a n t i t y  o f  NPK r e q u i r e d  p e r  u n i t  a r e a  i s  f a r  l e s s  
th a n  u r e a  o r  CAN. I t  i s  even l e s s  e a sy  to p r e d i c t  o r  g e n e r a l i s e  
a b o u t  th e  q u a n t i t y  o f  NPK t h a t  s h o u ld  be a p p l i e d  to th e  s o i l .
The q u a n t i t y  o f  p h o s p h a t i c  and p o t a s s i c  f e r t i l i s e r s  r e q u i r e d  
a r e  c a l c u l a t e d  on  th e  b a s i s  o f  a v a i l a b l e  p h o s p h a te  and p o ta s s iu m  
compounds i n  th e  s o i l .  These a r e  n o t  ' n a t u r a l l y *  o c c u r r i n g  i n  
any s i g n i f i c a n t  q u a n t i t y ,  b u t  a r e  d i r e c t l y  r e l a t e d  to  th e  q u a n t i t y  
o f  t h e s e  f e r t i l i z e r s  t h a t  have been a p p l i e d  i n  th e  p a s t .  A v a i l a b l e  
ph o sp h o ro u s  i s  c a l c u l a t e d  by O l s e n ' s  m ethod ( 2 7 ) ,  and a v a i l a b l e  
p o ta s s iu m  from th e  n i t r o g e n  ammonium a c e t a t e  m ethod ( 2 8 ) .
No c o n c lu s i o n s  can  be drawn n o r  p r e d i c t i o n s  made a b o u t  th e  
p h o s p h a t i c  o r  p o t a s s i c .  f e r t i l i z e r s  i n  any  o f  t h e  f i e l d s  t h a t  have 
n o t  been  sam p led . A sse s sm e n ts  o f  th e  adequacy  o f  th e  i n p u t s  o f  
t h e s e  p a r t i c u l a r  ty p e s  can  o n ly  be b a s e d  on th o s e  f i e l d s  which 
have  been  sam p led .
The NPK g roup  o f  f e r t i l i z e r s  a r e  a  much more r e c e n t  
i n t r o d u c t i o n  to  th e  f a r m e r  and!, i t  was s i g n i f i c a n t  t h a t  th e  
l a r g e s t  p r o p o r t i o n  o f  c u l t i v a t o r s  u s in g  NPK o c c u r r e d  i n  c a s t e  
g roup  I  among th e  J a t s ,  Brahm ins and R a 'jp u ts  ( Chi. s q u a re  = 8 .9 2  
s i g n i f i c a n t  a t  th e  5 p e r  c e n t  l e v e l ) . C o n s e q u e n t ly  n e a r l y  53 p e r  
c e n t  o f  th e  f a r m e r s  u s i n g  NPK farm ed  a r e a s  l a r g e r  th a n  th e  mean 
a r e a .  I n  c o m p a r iso n ,  an  a n a l y s i s  o f  f e r t i l i z e r  u s e d  by f a r m e r s  
w i th  h o l d in g s  below  3*54 h e c t a r e s ,  r e v e a l e d  t h a t  w h i le  o n ly  
36 p e r  c e n t  o f  t h e s e 1 s m a l l e r 1 f a r m e r s  u s e d  NPK, n e a r l y  50 p e r  
c e n t  u s e d  u r e a .  The l a t t e r  i s  f a r  more p o p u l a r  among the  
' s m a l l e r '  f a r m e r s .
The f r e q u e n c y  o f  f a r m e r s  w i t h in  e a c h  c a s t e  who were
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a p p ly in g  a d e q u a te  o r  l e s s  th a n  a d e q u a te  f e r t i l i z e r  were compared 
by th e  c h i  s q u a re  t e s t  f o r  !K' sam ples  ( 29 ) ,  and a s i g n i f i c a n t  
d i f f e r e n c e  was o b t a i n e d  show ing t h a t  th e  members o f  th e  h i g h e r  
c a s t e  g ro u p s  I  and I I  u s e d  s u f f i c i e n t  f e r t i l i z e r  more f r e q u e n t l y
i
th a n  d i d  th o s e  f a r m e r s  o f  c a s t e  g roup  I I I ,  t h e  Chamars, Muslims 
and  Muslim R a j p u t s ,  (C hi s q u a re  -  16 .86 s i g n i f i c a n t  a t  one p e r  
c e n t  L e v e l ) .  A f u r t h e r  c h i  s q u a re  t e s t  be tw een  g ro u p s  I ,  th e  
J a t s ,  B rahm ins ,  R a j p u t s  and I I ,  th e  G-ujars and  Lodhas showed no 
s i g n i f i c a n t  d i f f e r e n c e  i n  th e  f r e q u e n c i e s  o f  a d e q u a te  and 
in a d e q u a te  a p p l i c a t i o n s  o f  f e r t i l i z e r .  A p a r t  from v a r i a b l e s  which 
a r e  l i n k e d  d i r e c t l y  w i th  c a s t e ,  no o t h e r  in d e p e n d e n t  v a r i a b l e ,  
su c h  a s  t h e  v i l l a g e ,  o r  t h e  y e a r  o f  i n s t r u c t i o n  , e x p l a i n  any 
s i g n i f i c a n t  p a r t  o f  t h e  v a r i a t i o n  i n  th e  p r o p o r t i o n  o f  f e r t i l i z e r  
w hich s h o u ld  have  been  a p p l i e d .  F o r  th e  m ost p a r t ,  f a r m e r s  
a p p l i e d  a t  l e a s t  h a l f  t h e  f e r t i l i z e r  th e y  s h o u ld  have u s e d ,  
and a l t h o u g h  i t  was o f t e n  s h o r t  o f  th e  q u a n t i t y  recommended by 
th e  package  o f  p r a c t i c e s ,  i t  was n e a r l y  a lw ays  h i g h e r  th a n  th e  
f e r t i l i z e r  u s e d  f o r  th e  i n d ig e n o u s  v a r i e t i e s ,  shown by th e  
W ilcoxon  t e s t ,  ( 2 = 4*72 s i g n i f i c a n t  a t  0.1- p e r  c e n t  l e v e l  ) .  
These  r e s u l t s  show t h a t  even  i f  f a r m e r s  a r e  n o t  y e t  com plying  
w i th  a l l  th e  demands o f  th e  new v a r i e t i e s ,  th e y  have i n c r e a s e d  
t h e i r  u s e  o f  f e r t i l i z e r  s i g n i f i c a n t l y  s i n c e  t h e  i n t r o d u c t i o n  
o f  th e  new h ig h  y i e l d i n g  w h e a t ,  so r e j e c t i n g  th e  p a r t  o f  th e  
n u l l  h y p o t h e s i s  ( C h a p te r  2 . p .  59 ) w hich c la im s  t h a t  no
s i g n i f i c a n t  change h a s  o c c u r r e d .
28?
1
6 • 4- I r r i g a t i o n .
S u f f i c i e n t  w a te r  apx>lied a t  th e  c o r r e c t  t im e  i n  th e  p l a n t  
l i f e  c y c le  i s  o f  th e  u tm o s t  im p o r ta n c e  i n  f a rm in g  th e  new h ig h  
y i e l d i n g  v a r i e t i e s  o f  w hea t ,  b u t  d a t a  on th e  q u a n t i t y  o f  w a te r  
a p p l i e d  to  th e  new wheat were v e ry  d i f f i c u l t  to  o b t a i n  w i th  
any a c c u r a c y .  W ate r  was pumped from tu b e  w e l l s  a t  d i f f e r e n t  
r a t e s ;  i r r i g a t i o n  was o f t e n  ' i n t e r r u p t e d  by e l e c t r i c i t y  c u t s ;  
t h e r e  co ii ld  be no m ethod o f  th e  f a r m e r  knowing th e  q u a n t i t y  o f  
w a te r  he drew from  a w e l l ,  and a l t h o u g h  such  d a t a  c o u ld  be 
e s t i m a t e d  from  a few d e t a i l e d  s a m p le s ,  i t  was f e l t  t h a t  such  
g e n e r a l i s a t i o n s  would be o f  more t h e o r e t i c a l  th a n  p r a c t i c a l  
v a l u e ,  and c o n s e q u e n t ly  o f  l i t t l e  v a lu e  to  th e  Wheat S tu d y .
A compromise was made and th e  f a r m e r s  were a s k e d  n o t ,  how much 
w a te r  th e y  u s e d ,  b u t ,  th e  number o f  i r r i g a t i o n s  th e y  gave the  
p l a n t s  d u r in g  th e  r a b i  1971-72 , a s  th e  f r e q u e n c y  o f  i r r i g a t i o n  
i s  no l e s s  c r i t i c a l  a  f a c t o r  th a n  th e  q u a n t i t y  o f  w a te r  t h a t  
i s  s u p p l i e d .
G ra in  y i e l d s  depend on th e  number o f  e f f e c t i v e  t i l l e r s  
p e r  u n i t  a r e a ,  th e  number o f  g r a i n s  p e r  e a r  and th e  i n d i v i d u a l  
g r a i n  w e ig h t .  T i l l e r i n g  depends  on th e  m o is tu r e  and n u t r i e n t s  
p r e s e n t  i n  th e  s o i l ,  and s u c c e s s  a t  th e  t i l l e r i n g  s t a g e  i s  
l a r g e l y  d e te rm in e d  by th e  e f f i c i e n c y  o f  th e  crown r o o t s  which 
d e v e lo p  j u s t  b e f o r e  t h e  t i l l e r s .  A dequate  m o is tu r e  m ust be 
a v a i l a b l e  to  th e  p l a n t  t h r e e  weeks a f t e r  sow ing  when th e  crown 
r o o t s  d e v e lo p ,  and  th e  f i r s t  i r r i g a t i o n  m ust be g iv e n  to  meet 
t h e s e  n e e d s .  I f  i t  i s  too  e a r l y ,  c a p i l l a r y  movement o f  the  
s o i l  m o i s t u r e  l e a d s  to  a  d e p o s i t i o n  o f  a  c r u s t  o f  m in e r a l  
s a l t s  on  th e  s u r f a c e  w hich h i n d e r s  th e  deve lopm en t o f  th e  crown
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r o o t s .  T h is  i n  t u r n  l i m i t s  t h e i r  a b i l i t y  to  t r a n s p o r t  m o is tu re  
and n u t r i e n t s  e f f i c i e n t l y  to the  t i l l e r s  and so th e  deve lopm en t 
o f  th e  p l a n t  i s  r e t a r d e d .  The t im in g  o f  th e  f i r s t  i r r i g a t i o n  
i s  c l e a r l y  o f  c r i t i c a l  im p o r ta n c e  to  th e  s u c c e s s  o f  w hea t .
The maximum number o f  t i l l e r s  p ro d u ce d  m ust be c a p a b le  
o f  b e a r i n g  good e a r s ,  and  t h i s  l e a d s  to  t h e  im p o r ta n c e  o f  l a t e  
t i l l e r i n g  i r r i g a t i o n .  E a r s  which have i n f e r t i l e  s p i k e l e t s  
c o n t r i b u t e  n o t h in g  to  th e  wheat y i e l d ,  and so an  i r r i g a t i o n  i s  
a l s o  e s s e n t i a l  a t  th e  f l o w e r i n g  s t a g e .  As t e m p e r a t u r e s  r i s e  
d u r in g  th e  s e a s o n ,  th e  e a r s  o f  w heat d e v e lo p ,  b u t  u n l e s s  t h e  
p l a n t s  a r e  a l s o  w a te re d  a t  th e  'm i l k '  o r  'd o u g h '  s t a g e ,  
t h a t  i s ,  w h i le  th e  g r a i n s  a r e  s w e l l i n g ,  th e y  w i l l  s h r i v e l  (30 )  . 
These t h r e e  i r r i g a t i o n s  to  a  d e p th  o f  f i v e  c e n t i m e t r e s  a r e  
e s s e n t i a l ,  b u t  a  more s u c c e s s f u l  w heat c ro p  i s  h a r v e s t e d  w i th  
s i x  w a t e r i n g s  a p p l i e d  e v e ry  20 to  30 d a y s .
The new v a r i e t i e s  r e q u i r e  f a r  more w a te r  th a n  th e  
in d ig e n o u s  v a r i e t i e s .  The package  o f  p r a c t i c e s  a d v i s e s  t h a t  
t h e y  a r e  w a te re d  s i x  t im e s  d u r in g  t h e i r  l i f e  c y c le  w h i le  th e  
in d ig e n o u s  v a r i e t i e s  n e e d  a b o u t  t h r e e  i r r i g a t i o n s  ( 3 1 ) •
The f a r m e r s  who grow b o th  th e  new h ig h  y i e l d i n g  v a r i e t i e s  o f  
w heat and  th e  d e s h i  v a r i e t i e s  were a s k e d  how many a p p l i c a t i o n s  
o f  w a te r  were made to  e ach  o f  t h e s e  ty p e s  o f  w h e a t .  F i g . 6 . 1 1 ,  
com pares th e  number o f  t im e s  th e  new wheat was w a te re d  w i th  
t h e  number o f  w a te r in g s  g iv e n  to  th e  d e s h i  w h e a t .
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A c o m par ison  o f  th e  number o f  i r r i g a b i o n  s to  th e  new e a r l y  
v a r i e t i e s  o f  wheat and  to  the  in d ig e n o u s  v a r i e  t i e s .
Number o f  E a r l y  new I n d ig e n o u s
i r r i g a t i o n s  wheat v a r i e t i e s .
1
2 0 .5 2  21 .15
3 8 .8 5  26 .9 2
4 29 .69  4 0 .39
5 ‘ 3 9 .5 8  9 .6 2
J
6 18.23 1 .92
7 2 .0 8
8 ' 1 . 0 4
S o u rc e ;  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
F i g . 6 .1 1 .
The g r e a t e s t  number o f  f a rm e r s  w a te r  t h e i r  new e a r l y  v a r i e t i e s  
o f  w heat f i v e  t im e s  d u r in g  th e  r a b i  and t h e i r  d e s h i  v a r i e t i e s  
f o u r  t im e s  ( F i g . 6 . 1 1 ) .  21. OOper c e n t  d id  w a te r  t h e i r  wheat
more th a n  f i v e  t im e s ,  b u t  even though  th e  m a j o r i t y  i r r i g a t e d  
l e s s  f r e q u e n t l y ,  th e y  s t i l l  a p p l i e d  more w a te r  to  t h e  new 
v a r i e t i e s  th a n  th e y  d i d  to  t h e i r  d e s h i  w h e a t .  I t  i s  i n t e r e s t i n g  
t h a t  d e s h i  w heat u s e d  to  be i r r i g a t e d  v e r y  r a r e l y .  A c c o rd in g  to 
th e  a c t i n g  B lock  D evelopm ent O f f i c e r  o f  B u la n d s h a h r ,  M r .B .B .L a l ,  
th e  r e s u l t s  t h a t  f a r m e r s  have  had  from t h e i r  new v a r i e t i e s  a s  a  
consequence  o f  i r r i g a t i o n  have  s p u r r e d  many o f  them to  t r y  to  a p p ly  
s i m i l a r  t e c h n i q u e s  to  th e  in d ig e n o u s  v a r i e t i e s  and  so to  i n c r e a s e  
t h e i r  y i e l d .  A l th o u g h  t h e r e  a r e  g r e a t  d a n g e rs  o f  th e  d e s h i  wheat 
c ro p  b e in g  l o s t  i f  th e  p l a n t s  b e a r  too h e a v i l y ,  t h e i r  y i e l d s  can 
be r a i s e d  by an i n c r e a s e  i n  th e  i n p u t s  and  some o f  th e
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c u l t i v a t o r s  a p p e a r  to  be im p ro v in g  t h e i r  d e s h i  wheat y i e l d s  
by u s i n g  t e c h n iq u e s  d e r i v e d  from  t h e i r  know ledge o f  th e  
r e q u i r e m e n ts  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s .  A d i f f e r e n c e  
i s  a p p a r e n t  i n  th e  number o f  w a te r in g s  g iv e n  to  d e s h i  and th e  
new w h e a t ,  b u t  w h i le  one o f  th e  o r i g i n a l  q u e s t i o n s  o f  th e  t h e s i s  
aim ed to  s e e  w h e th e r  f a r m e r s  were a p p ly in g  t r a d i t i o n a l  t e c h n iq u e s  
to  th e  new v a r i e t i e s ,  th e  c o n v e rs e  o f  th e  s i t u a t i o n  i s  fou n d  to 
be t r u e  h e r e .  F a rm ers  a r e  a t t e m p t in g  to  a p p ly  new t e c h n iq u e s  
to  t r a d i t i o n a l l y  grown v a r i e t i e s  and hence  th e  d i f f e r e n c e  i n  th e  
f a rm in g  a p p ro a c h  to  th e  new and  d e s h i  v a r i e t i e s  i s  n o t  a s  
s i g n i f i c a n t  a s  i t  c o u ld  b e .  I n  a d d i t i o n  to  i n c r e a s e s  i n  i r r i g a t i o n  
w a t e r ,  d e s h i  w heat now r e c e i v e s  more c h e m ic a l  f e r t i l i z e r  t h a n  i t  
d id  b e f o r e  th e  i n t r o d u c t i o n  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s .  
P r e v i o u s l y  g r e e n  manure was t h e  o n ly  form  o f  f e r t i l i z e r  u s e d .
I n  r a b i  1971-72 , 7 8 .0 0  p e r  c e n t  o f  t h e  d e s h i  g ro w ers  a p p l i e d  some 
c h e m ic a l  f e r t i l i z e r  to  t h e i r  c ro p s  which y e t  a g a in  i n d i c a t e s  a 
t r e n d  w hich i s  moving away from t r a d i t i o n  r a t h e r  th a n  a d h e r in g  
to  i t .
The number o f  i r r i g a t i o n s  v a r i e s  n o t  o n ly  be tw een  th e  e a r l y ,  
new v a r i e t i e s  and d e s h i  w h ea t ,  b u t  a l s o  be tw een  th e  e a r l y ,  new ,and  
l a t e  new, h ig h  y i e l d i n g  v a r i e t i e s  o f  w h ea t .  The l a t e  v a r i e t i e s  
n e e d  a b o u t  f i v e  i r r i g a t i o n s  d u r in g  t h e i r  l i f e  s p a n ,  t h i s  i s  one 
l e s s  th a n  th e  e a r l y  v a r i e t i e s .  They do n o t  n e e d  q u i t e  so much 
w a te r  b e c a u s e  o f  t h e i r  s h o r t e r  l i f e  c y c l e .  The m a j o r i t y  o f  
l a t e  w hea t f a r m e r s  gave f o u r  a p p l i c a t i o n s  o f  w a te r  to  th e  l a t e  
w h e a t .  W hether  t h i s  was th e  i n f l u e n c e  o f  th e  package  o f  p r a c t i c e s  
o r  m e re ly  a  chance  o c c u r r e n c e  q o u ld  be d i f f i c u l t  to  s a y .
The a p p ro a c h  l;o f a rm in g  th e  l a t e  v a r i e t i e s  w hich a r e  a new 
c o n c e p t  to  th e  f a r m e r s ,  d id  n o t  seem to  f o l l o w  th e  recom m endations  
o f  th e  package  o f  p r a c t i c e s  f o r  th e  tim e  when th e  s e e d  s h o u ld  
be sown. One c a n n o t  h e lp  b u t  s u s p e c t  t h a t  th e  r e s u l t s  shown 
i n  F i g , 6 # 11, c o in c i d e  w i th  th e  package  o f  p r a c t i c e s  more by- 
chance  th a n  by d e s ig n .
A p a r t  from  th e  number o f  i r r i g a t i o n s  to  th e  e a r l y  and 
l a t e  new v a r i e t i e s ,  c o r r e c t  t im in g  o f  w a te r  a p p l i c a t i o n  i s  v e ry  
i m p o r t a n t .  The p i l o t  s tu d y  showed t h a t  th e  f a r m e r s  found  
d i f f i c u l t y  i n  rem em bering  e x a c t l y  when th e y  had  w a te re d  t h e i r  
f i e l d s  and  a l s o  i f  th e  s u p p ly  o f  w a te r  f o r  e a ch  i r r i g a t i o n  had 
been  s u f f i c i e n t .  T h is  seco n d  p o i n t  c o n c e rn e d  f a r m e r s  r e l y i n g  
on tu b e  w e l l s  a s  th e  e l e c t r i c i t y  s u p p ly  was o f t e n  c u t  w h i le  th e  
f i e l d s  were b e in g  w a te re d ,  and th e  i r r i g a t i o n  had  to  be c o n t in u e d  
w henever p o s s i b l e .  C o n s e q u e n t ly ,  d e t a i l s  on  th e  f r e q u e n c y  o f  
t h e  i r r i g a t i o n s  had  to  be o m i t t e d  from  th e  q u e s t i o n n a i r e  s u rv e y .  
T h is  i s  u n f o r t u n a t e  a s  t h i s  a s p e c t  o f  i r r i g a t i o n  i s  c r u c i a l  to  
th e  s u c c e s s  o f  th e  w heat c ro p .  The u s e  o f  th e  number o f  
i r r i g a t i o n s  i s  a  p o o r  com prom ise , b u t  u n f o r t u n a t e l y  i t  i s  th e  
o n ly  one a v a i l a b l e  and  i t  does g iv e  some i n d i c a t i o n  o f  th e  
s p a c in g  be tw een  th e  w a t e r i n g s , a lw ays  assum ing  t h a t  th e y  were 
c a r r i e d  o u t  w i th  a p p r o x im a te ly  e q u a l  i n t e r v a l s  i n  t im e  betw een 
them .
The d i f f e r e n c e s  i n  th e  a p p ro a c h  to  f a rm in g  th e  new h ig h  
y i e l d i n g  v a r i e t i e s  and d e s h i  have now been  c o n s id e r e d .  The n e x t  
s e c t i o n  w i l l  exam ine th e  p o s s i b l e  c a u s e s  o f  th e  v a r i a t i o n  i n  
th e  number o f  w a t e r i n g s  i n  te rm s  o f  s e l e c t e d  in d e p e n d e n t  v a r i a b l e s .
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A n a ly s i s  a c c o r d in g ’ to  th e  v i l l a g e  from w hich th e  farm er: 
were sam pled  a p p e a r  to show more o f  a  p a t t e r n  th a n  any o t h e r  
v a r i a b l e  ( F i g s . 6 .1 2 ,  and 6 . 1 3 ) .
F re q u e n c y  t a b l e  show ing th e 'n u m b e r  o f  t im e s  th e  f a rm e r s  
i r r i g a t e d  t h e i r  e a r l y  new h ig h  y i e l d i n g  v a r i e t i e s  
o f  wheat i n  each  v i l l a g e .
V i l l a g e Number o f  I r r i g a t i o n s .
1 . 2 3 4 5 6. 7 8
K o lse n a J 6 .9 0 31 .04 55 .1 7 6 .9 9
S a b d a lp u r 14 .82 4 0 .7 4 3 3 .3 3 7 .4 0 3-70
K u rw a l-B an aras 22 .58 4 5 .1 6 3 0 .26
A k h t i a r p u r 3 .2 3 16.13 45 .16 25.81 6 .4 5 3 .2 3
Manakpur 6 .4 5 19-36 4 5 .16 29 .03
C h i r c h i t a 19.05 40 .47 3 0 .0 0 7 .1 4 2 .3 8 2 .3 8
S o u rc e :  F i e l d work f o r  th e  Wheat S tu d y  - March 1972.
p e r  c e n t  
f a r m e r s .
F i g . 6 .1 2
K o ls e n a ,  S a b d a lp u r  and K urw a l-B anaras  ( F i g . 1 . 4 )  a r e  a l l  c a n a l
i r r i g a t e d  v i l l a g e s ,  w h i le  A k h t i a r p u r ,  Manakpur and C h i r c h i t a
depend  m a in ly  on open w e l l s  and tu b e  w e l l s  ( F i g . 6 . 1 3 ) .
F re q u e n c y  t a b l e '  show ing th e  main s o u r c e s  o f  i r r i g a t i o n  
i n  e a ch  v i l l a g e  i n  r a b i  1 9 7 1 -7 2 .
V i l l a g e S ou rce  o f  i r r i g a t i o n  w a t e r ,
1 2 • 3 4 5 6 7 8
K o lse n a 53 .33 20 .00 3 .3 3 20 .00 3-33
S a b d a lp u r 6 6 .6 7 3 .7 0 22 .22 7.41
K u rw al-B anaras 6 0 .0 0 3 .3 3 3 .3 3 2 0 .00 13-33
A k h t i a r p u r 3 .1 3 28 .13 6 8 .7 5
M anakpur 3 .1 3 9 .3 8 8 7 .5 0
C h i r c h i t a 11.63 20 .93 6 7 .4 4
p e r  c e n t  
f a r m e r s .
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
C o d es : 1 -open  w e l l .  2 -g o v em m en t  tu b e  w e l l .  3 -own tu b e  w e l l .  
4-t-neighbour ' s  tu b e  w e l l .  5-own pumping s e t .  6 - n e i g h b o u r ’ s pumping s e t
7 - c a n a l .  8 -p o n d .
F ig .6 .1 3
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S e v e r a l  f a r m e r s  t r i e d  to  p r e s e r v e  a s  many w a te r  s o u r c e s
a s  p o s s i b l e  i n  o r d e r  to  s a f e g u a r d  t h e i r  w a te r  s u p p ly ,  though
t h i s  showed no r e l a t i o n s h i p  w i th  th e  y e a r  o f  i n s t r u c t i o n  i n
new t e c h n iq u e s  o f  wheat f a rm in g  a s  had been  th o u g h t  l i k e l y .
F i e l d  o b s e r v a t i o n  i n d i c a t e d  t h a t  th e  main r e a s o n  f o r  f a r m e r s
n o t  i r r i g a t i n g  a s u f f i c i e n t  number o f  t im e s  was th e  u n r e l i a b i l i t y
o f  th e  w a te r  s o u r c e .  I t  seemed l o g i c a l  to  e x p e c t  th e  f a r m e r s
w i th  a g r e a t e r  number o f  s o u r c e s  o f  w a te r  to  s u p p ly  a d e q u a te
>
w a te r  to t h e i r  new h ig h  y i e l d i n g  v a r i e t i e s  o f  w h e a t ,  and t h i s  
th e y  a p p e a re d  to  d o .
F re q u en c y  t a b l e  showing th e  p r o p o r t i o n a t e  number o f  
i r r i g a t i o n s  g iv e n  to  th e  new wheat a c c o r d in g  to  the  
number o f  s o u r c e s  a v a i l a b l e .
Number o f  
s o u r c e s Number o f  i r r i g a t i o n s .
a v a i l a b l e
' 1 £ 2 A 5 6 1 8
1 2 .06 2 .0 6 28 .00 32 .26 14 .19 4.31 7 .1 2
2 1.15 3 .5 2 4 6 .34 31 .42 15 .38 2 .2 0
3 3 .1 2 5 .1 0 3 4 .7 2 48 .6 9 8 .3 7
f a r m e r s .
S o u rc e :  F i e l d  work f o r  t h e  Wheat S tudy
F i g . 6 .1 4 .
March 1972.
F i g . 6 . 1 4  shows t h a t  th e  g r e a t e s t  p r o p o r t i o n  o f  f a rm e r s  
w i th  a c c e s s  to  o n ly  one s o u rc e  o f  w a te r ,  o f t e n  n o t  a  r e g u l a r  
and d e p e n d a b le  s o u r c e ,  i r r i g a t e d  t h e i r  f i e l d s  more oftfen th a n  
d i d  th e  l a r g e s t  p r o p o r t i o n  o f  c u l t i v a t o r s  w i th  a c c e s s  to  two 
s o u r c e s .  F a rm e rs  who had  a c c e s s  to  o n ly  o n e ,  n o t  v e ry  r e l i a b l e  
s o u rc e  o f  w a t e r ,  f r e q u e n t l y  c o u ld  n o t  g e t  a s  much w a te r  a s  th e y  
r e q u i r e d  a t  e a c h  i r r i g a t i o n  and s o ,  to o k  e v e ry  o p p o r t u n i t y  to
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supplem ent, t h e i r  w a te r  s h o r t a g e  by i r r i g a t i n g  a s  f r e q u e n t l y  
a s  p o s s i b l e .  The f a r m e r s  who had  a c c e s s  to  t h r e e  s o u r c e s  o f  
w a te r  i r r i g a t e d  t h e i r  f i e l d s  f a r  more f r e q u e n t l y  th a n  d id  th e  
f a r m e r s  w i th  a c c e s s  to  two s o u rc e s  o n l y .  I t  was th e  l a r g e s t  
f a r m e r s  and c o n s e q u e n t ly  many o f  th e  h i g h e r  c a s t e  f a r m e r s  
w i th  some e d u c a t io n  who had  a c c e s s  to  mo.re t h a n  one s o u rc e  o f  
i r r i g a t i o n  w a t e r .  F i g . 6 .1 5 -  shows th e  p r o p o r t i o n  who have a c c e s s  
to  o n e .  two o r  t h r e e  s o u r c e s  o f  i r r i g a t i o n  a c c o r d in g  to  th e  s i z e
J
o f  th e  a r e a  c u l t i v a t e d  ( F i g . 6 .1 5 )  a n d ,a c c o r d in g  to  c a s t e  ( F i g . 6 .1 6 ) .
F re q u e n c y  t a b l e  show ing th e  p r o p o r t i o n  o f  f a r m e r s  who 
have  a c c e s s  to more th a n  one s o u rc e  o f  i r r i g a t i o n  
w a te r  a c c o r d in g  to  th e  s i z e  o f  th e  a r e a  f a r m e d .
B ig h a s  ( E q u iv a l e n t  i n  h e c t a r e s ) Number o f  w a te r  s o u r c e s .
1 2 3
1 - 3 ( 0 .0 8  -  0 .2 4  ) 100
4 - 10 ( 0 .3 2  -  0 .81  ) 100
11 - 31 ( 0 .8 9  -  2 .5 0  ) 7 5 .2 1 6 .90 7 .8 0
32 - 100 ( 2 .5 9  -  8 .91  ) 4 9 .4 0 4 2 .3 8 8 .2 5
101 - 321 ( 8 .1 8  - 2 5 .9 9  ) 33 .3 3 5 8 .2 0 8 .3 3
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
F i g . 6 .1 5 .
F re q u e n c y  t a b l e  showing th e  p r o p o r t i o n  o f  f a r m e r s  who 
have  a c c e s s  to  one o r  more s o u r c e s  o f  w a te r  a c c o r d in g  
to  th e  c a s t e  g r o u p .
C a s te  g r o u p . S o u rc e s  o f  i r r i g a t i o n .
1 Z 3  
I  6 2 .0 0  ‘ 3 2 .4 5  5 .4 0
I I  5 2 .0 0  4 5 .7 0  2 .0 7
I I I  7 2 .4 0  2 6 .2 0  1 .5 4
S o u rc e :  F i e l d  work f o r  t h e  Wheat S tu d y  -  March 1972.
F i g . 6 .1 6 .
p e r  c e n t  
f a r m e r s .
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¥ g can  conc3.ude t h a t  c a s t e  and i t s  c o - l i n e a r  v a r i a b l e s  
once a g a in  have a s i g n i f i c a n t  i n f l u e n c e  011 th e  number o f  t im e s  
a  f a r m e r  i r r i g a t e s ,  a l t h o u g h  t h i s  i s  to  some e x t e n t  c o n t r o l l e d  
by th e  s o u r c e s  o f  w a te r  to  which he h a s  a c c e s s .  The d a t a  i n  
t h i s  s e c t i o n  a r e  l e s s  co m p le te  th a n  i s  r e q u i r e d  f o r  r i g o r o u s  
a n a l y s i s  a s  n e i t h e r  th e  q u a n t i t y  n o r  t h e  f r e q u e n c y  o f  a p p l i c a t i o n  
o f  i r r i g a t i o n  w a te r  c o u ld  be e s t i m a t e d .  They have how ever, 
shown t h a t  f a r m e r s  a r e  u s i n g  d i f f e r e n t  i r r i g a t i o n  t e c h n iq u e s  
f o r  d e s h i  and  f o r  th e  new h ig h  y i e l d i n g  v a r i e t i e s  o f  w hea t ,  
and  t h a t  th e  number o f  i r r i g a t i o n s  th e y  a r e  su p p o sed  to  g iv e  th e  
new w heat i s  l e s s ,  b u t  n o t  a  g r e a t  d e a l  l e s s  t h a n  th e  package 
o f  p r a c t i c e s  s u g g e s t s .
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6 .5  • I n s e c t i c i d e  and P e s t i c i d e .
I n  co m p ar iso n  w i th  th e  p r e v io u s  s e c t i o n ,  t h i s  d i s c u s s i o n  
o f  th e  u s e  o f  i n s e c t i c i d e s  and p e s t i c i d e s  w i l l  be b r i e f .  The 
f i r s t  q u e s t i o n ,  a s  p r e v i o u s l y ,  a s k s  -  a r e  th e  f a r m e r s  u s in g  
s i m i l a r  p e s t  c o n t r o l  m ethods f o r  th e  new and d e s h i  w hea t;  and 
th e  seco n d  q u e s t i o n  -  a r e  t h e s e  m ethods a d e q u a te ?
Of th e  49 f a r m e r s  sowing b o th  d e s h i  and  th e  new v a r i e t i e s ,  
o n ly  one u s e s  any form o f  p l a n t ^ p r o  t e c t i o n  f o r  th e  new v a r i e t i e s .  
F o r  th e  m ost p a r t  th e  f a r m e r s  do n o t  u se  i n s e c t i c i d e  and  p e s t i c i d e .  
From d i s c u s s i o n s  i n  th e  f i e l d  , i t  was c l e a r  t h a t  th e y  f e e l  t h a t  
t h e r e  i s  no n e e d  to  w as te  money when th e y  have  n e v e r  needed  to  
do so b e f o r e .  The rew a rd s  o f  h i g h e r  i n p u t s  o f  f e r t i l i z e r  and 
w a te r  a r e  o f t e n  e v i d e n t ,  b u t  t h i s  i s  n o t  th e  c a s e  w i th  p l a n t  
p r o t e c t i o n .  R e c e n t  work h a s  shown t h a t  l o s s e s  i n  th e  D e lh i  a r e a  
th ro u g h  p e s t s  a v e ra g e  a b o u t  15 .00  p e r  c e n t  ( 3 2 ) .  O r g a n iz a t io n s  
which l e n d  f a r m e r s  equ ipm en t  and  which p r o v id e  d e m o n s t r a t io n s  
o f  t h e  m ethods o f  a p p l i c a t i o n  o f  p e s t  c o n t r o l  c h e m ic a ls  a r e  
b e in g  e n c o u ra g e d  by th e  governm en t.  A l th o u g h  th e  d i s t r i c t  f i g u r e s  
f o r  th e  u se  o f  i n s e c t i c i d e s  and p e s t i c i d e s  h a s  r i s e n  v e r y  s h a r p l y ,  
t h i s  i s  n o t  r e f l e c t e d  i n  th e  sam p le .  187 f a r m e r s  o u t  o f  196 
u s e d  no p l a n t  p r o t e c t i o n  m easu res  a t  a l l ;  t h i s  f a l l s  f a r  s h o r t  
o f  th e  recom m endations  o f  th e  package  o f  p r a c t i c e s  where f a rm e r s  
a r e  u r g e d  to  u se  p r o t e c t i v e  c h e m ic a ls  on b o th  s e e d  and  p l a n t s .
A r a n g e  o f  c h e m ic a ls  i s  a v a i l a b l e  to th e  f a r m e r ,  th e  m ost p o p u la r  
s t i l l  b e in g  D .D .T . No m ea su res  have been  t a k e n  i n  I n d i a  a s  y e t  
to  c u rb  th e  u se  o f  D .D .T . , th e  p o t e n t i a l  d a n g e r  o f  t h i s  ch e m ica l  
i s  d i s r e g a r d e d ,  and  c u l t i v a t o r s  a r e  s t i l l  u r g e d  to  u s e  i t .  Work 
by S r i v a s t a v a  i n  U t t a r  P ra d e s h  ( 3 3 ) ,  h a s  s h o rn  t h a t  th e  e x c e s s iv e
u se  o f  p e s t i c i d e s  and i n s e c t i c i d e s  can  d e s t r o y ,  o r  v a s t l y  
change th e  f a u n a  i n  th e  s o i l  and t h i s  may have a c o n s id e r a b l e  
i n f l u e n c e  on th e  management o f  th e  s o i l .  U l t i m a t e l y ,  i t  c o u ld  
re d u c e  th e  p r o d u c t i v i t y  o f  th e  l a n d .
One o f  th e  g r e a t e s t  d a n g e rs  w i th  th e  new h ig h  y i e l d i n g  • 
v a r i e t i e s  o f  w h ea t ,  i s  t h e i r  s u s c e p t i b i l i t y  to  unknown p e s t s .
The m o is t  a tm osphe re  among th e  dense  f o l i a g e  due to  f r e q u e n t  
i r r i g a t i o n s ,  i s  c o n d u c iv e  to  p p s t  d ev e lo p m en t ,  an d ,  a s  t h e i r  
v a s t  t o l e r a n c e  ran g e  a l lo w s  them to be grown o v e r  wide a r e a s ,  
a few p a r t i c u l a r l y  s e v e r e  p e s t s  c o u ld  cau se  l a r g e  s c a l e  d e s t r u c t i o n .
The r e p la c e m e n t  o f  th e  ' o l d '  w i th  'new ' v a r i e t i e s  h as  
d e s t r o y e d  many o f  th e  ’ raw m a t e r i a l s '  p l a n t  b r e e d e r s  r e l y  o n ,  
and a s  a  c o n se q u e n c e ,  th e  e x i s t i n g  r e s e r v e s  o f  g e n e t i c  v a r i a t i o n  
a r e  d w in d l in g  r a p i d l y  (34 and 3 5 ) .  U n le ss  f a r m e r s  can  be p e rs u a d e d  
to  a d o p t  p l a n t  p r o t e c t i o n  m e a s u re s ,  th e  r i s k  o f  l o s s  o f  c ro p s  
th ro u g h  d i s e a s e  m ust i n c r e a s e .  As th e  g e n e t i c  r e s o u r c e s  o f  th e  
p r i m i t i v e  v a r i e t i e s  a r e  d e c l i n i n g ,  th e  fo o d  s u p p ly  o f  a 
c o n s i d e r a b l e  p o p u l a t i o n  c o u ld  be l o s t  becau se  o f  th e  l a c k  o f  • 
v a r i a b i l i t y  i n  th e  p l a n t  g e n e t i c  codes  ( 3 6 ) ,  and  be c au se  f a rm e r s  
a r e  u n w i l l i n g ( to  ta k e  any  p r e c a u t i o n s  to  s a f e g u a r d  t h e i r  c r o p s .
There  i s  l i t t l e  to  add c o n c e rn in g  th e  u s e  o f  i n s e c t i c i d e s  
and  p e s t i c i d e s .  I t  seems t h a t  where f a r m e r s  can  see  th e  d i r e c t  
b e n e f i t  o f  c h a n g in g  a t e c h n i q u e ,  th e y  a r e  p r e p a r e d  to do s o ,  
b u t  where th e  u s e  o f  c h e m ic a ls  i s  more o f  a p r e c a u t i o n a r y  m easure  
th a n  a n e c e s s i t y ,  th e y  p r e f e r  n o t  to change t h e i r  t r a d i t i o n a l  
m e th o d s ,  and so th e  n u l l  h y p o th e s i s  c a n n o t  be r e j e c t e d .
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P e rh ap s  i f  i n s e c t i c i d e s  and p e s t i c i d e s  can  have such  an a d v e rs e  
e f f e c t  on th e  s o i l  ( 3 7 ) ,  i t  i s  b e t t e r  t h a t  l e s s  r a t h e r  th an  more 
o f  th e s e  c h e m ic a ls  i s  u se d  u n t i l  t h e r e  i s  more known and t a u g h t  
to  th e  c u l t i v a t o r s  a b o u t  t h e i r  p o t e n t i a l  e f f e c t s .  I t  h a s  been 
a rg u e d  (38) t h a t  p l a n t  p r o t e c t i o n  c o u ld  r i v a l  f e r t i l i z e r  a s  th e  
m ost e x p e n s iv e  i n p u t  i n  th e  f u t u r e ,  i f  th e  dw arf v a r i e t i e s  
c o n t in u e  to  be grown. T h e i r  l u s h  g row th  and t h i c k  s ta n d s  a r e  
p a r t i c u l a r l y  p ro n e  to  th e  d e v e lo p m e n t .o f  p e s t s ,  and a l th o u g h  th e  
o n ly  means o f  p r o t e c t i n g  a c ro p  may be th ro u g h  th e  u se  o f  a 
p e s t i c i d e ,  I t  i s  a la r m in g  to  t h i n k  t h a t  th e  lo n g  term  e f f e c t  o f  
th e  c o n c e n t r a t e d  u se  o f  such  c h e m ic a ls  c o u ld  re d u c e  the  
p r o d u c t i v i t y  o f  th e  l a n d .
The r a p i d  deve lopm en ts  i n  p l a n t  b r e e d in g  and f e r t i l i z e r  
p r o d u c t io n  have n o t  been p a r a l l e l e d  by th e  e x p a n s io n  o f  farm 
m ach inery  i n  th e  s tu d y  a r e a .  There  i s  no d i f f e r e n c e  betw een 
th e  m ethods o f  h a r v e s t i n g  th e  new h ig h  y i e l d i n g  v a r i e t i e s  and 
th e  d e s h i  w hea t .  They a r e  a l l  h a r v e s t e d  by hand . Not one o f  
th e  sample f a r m e r s  u se d  a combine h a r v e s t e r  i n  r a b i  1971-72.
Combine h a r v e s t e r s  a r e  a v a i l a b l e  from th e  BDO. (B lock  
Developm ent O f f i c e ) ,  where th e  te rm s  o f  h i r e  i n  th e  Bula.ndsha.hr' 
a r e a  a r e ,  t h a t  th e  f a r m e r s  pay f o r  th e  f u e l  and th e  tim e  o f  th e  
o p e r a t o r  o n ly .  The h i r e  o f  a l l  ty p e s  o f  m ac h in e ry  i s ,  however, 
a t t e n d e d  by many p ro b le m s .  There  a r e  i n s u f f i c i e n t  t r a c t o r s  to 
m eet peak  demands, and th e  queues f o r  th e  m ach ines  a r e  too g r e a t .  
E veryone n eed s  a  combine h a r v e s t e r  a t  th e  same t im e ,  and t h i s  
tim e  o f  h a r v e s t  i s  c r i t i c a l .  I n  a d d i t i o n  when f a m i ly  l a b o u r  i s  
a v a i l a b l e ,  why s h o u ld  i t  n o t  be u se d  ? A c c o rd in g  to  one fa rm e r ,  
i f  th e  h a r v e s t  i s  g a th e r e d  too  q u ic k ly  th e  f a m i ly  has  more tim e 
to  spend  th e  money. P e rh a p s  th e  m ost im p o r ta n t  r e a s o n  a g a i n s t  
u s in g  a combine h a r v e s t e r  w a s , t h a t  th e  s t a l k s  o f  th e  wheat were 
c u t  a b o u t  15cm. above g round l e v e l .  The c h a f f  i s  u s e d  f o r  
a n im a l  f o d d e r ,  and i f  th e  wheat i s  h a r v e s t e d  by hand , I t  i s  c u t  
down to  g round l e v e l  and none o f  th e  c h a f f  i s  l o s t .  The 
q u a n t i t y  w hich can be sa v ed  i n  t h i s  way can  be q u i t e  c o n s id e r a b l e .  
I n  th e  s tu d y  a r e a  wheat i s  s t i l l  t h r e s h e d  by t r a d i t i o n a l  methods 
where b u l lo c k s  t r e a d  th e  e a r s ,  and t h e r e  i s  no d i f f e r e n c e  betw een 
th e  m ethods u s e d  f o r  th e  new h ig h  y i e l d i n g  v a r i e t i e s  and f o r  th e  
d e s h i  w hea t .
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P l a t e  12.
H a r v e s t in g  th e  wheat by hand,
* v > /  f
/
P l a t e  13*
Loading  th e  b u n d le s  o f  wheat on to  c a r t s .
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
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P l a t e  1^o
T h re s h in g  th e  wheat in  th e  t r a d i t i o n a l  way.
(w i th  b u l lo c k s ) o
S o u rc e :  F i e l d  work f o r  th e  wheat S tudy  -  March 1972.
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W hile th e  wheat i s  g a th e r e d  and th r e s h e d  by t r a d i t i o n a l  
m e th o d s ,  th e  c h a f f  i s  r a r e l y  c u t  by hand now. Most f a rm e r s  
have a c c e s s  to  t h e i r  own o r  t h e i r  n e i g h b o u r ' s  hand t h r e s h i n g  
m ach ine .  T h is  does r e p r e s e n t  a change i n  f a rm in g  t e c h n i q u e s ,  
b u t . t h e r e  i s  no i n d i c a t i o n  t h a t  i t  i s  due to th e  p re s e n c e  o f  
th e  new h ig h  y i e l d i n g  v a r i e t i e s .
The package 'o f  p r a c t i c e s  has  no r u l e s  a b o u t  th e  m ethods 
u s e d  f o r  h a r v e s t i n g ,  b u t  i t  does u rg e  f a r m e r s  to  h a r v e s t  t h e i r  
wheat a s  soon a s  i t  i s  r i p e  to a v o id  l o s s e s  th ro u g h  s h a t t e r i n g . ' 
S o n a l ik a  and K a lyansona  a r e  p rone  to  s h a t t e r i n g  a nd , d e s p i t e  
th e  i n t r o d u c t i o n  o f  HD 1593 and 1553> th e  h y b r id s  r e s i s t a n t  to 
. s h a t t e r i n g ,  many o f  th e  v a r i e t i e s  grown a r e  s t i l l  th e  o l d e r  
v a r i e t i e s  which do s h a t t e r .
■ The o t h e r  im p o r ta n t  recom m endation i s  t h a t  th e  i n d i v i d u a l  
new h ig h  y i e l d i n g  v a r i e t i e s  must be k e p t  p u r e .  They a l l  have 
s l i g h t l y  d i f f e r e n t  m a t u r a t i o n  p e r i o d s  which a r e  l i k e l y  to 
i n f l u e n c e  th e  y i e l d s .  I t  a p p e a r s  to  be th e  h a b i t  o f  f a rm e r s  
to  g a t h e r  a l l  th e  b u n d le s  o f  wheat t o g e t h e r  i n  one f i e l d  a nd , 
a f t e r  th e  t h r e s h i n g ,  mix them a s  th e y  once m ixed th e  in d ig e n o u s  
v a r i e t i e s .  The n e c e s s i t y  f o r  k e e p in g  s t r a i n s  o f  wheat p u re  does 
n o t  a lw ays  seem to  be an  e s s e n t i a l  c o n s i d e r a t i o n  to  th e  f a r m e r .  
B ecause  o f  t h i s ,  th e  p r o p o r t i o n  o f  d i f f e r e n t  v a r i e t i e s  grow ing  
w i th in '  a f i e l d  may be as  much a s  t e n  p e r  c e n t .  M ix tu re s  a re  
a lw ays  a p p a r e n t ,  b e c au se  d i f f e r e n t  v a r i e t i e s  o f  wheat grow to 
d i f f e r e n t  h e i g h t s .
F o r  th e  m ost p a r t ,  methods o f  h a r v e s t i n g  a p p e a r  to  have
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changed v e ry  l i t t l e  i n  the  p e r io d  1965-72. They do n o t  v a ry  
s i g n i f i c a n t l y  betw een f a rm e rs  o f  d i f f e r e n t  c a s t e ,  o r  from 
d i f f e r e n t  v i l l a g e s ,  o r  f a rm e r s  who c u l t i v a t e  d i f f e r e n t  s i z e d  
fa rm s o r  have d i f f e r e n t  e d u c a t io n  l e v e l s .  These r e s u l t s  were 
c o n f i rm e d  by A l la n  1972 i n  th e  H a rv e s t  A c t i v i t y  S tudy  i n  
C h i r c h i t a ,  one o f  th e  Wheat S tudy  v i l l a g e s . ( 3 9 ) •
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' Diagram sum m ariz ing  th e  changes  from t r a d i t i o n a l  fa rm in g ,  
recommended by th e  package  o f  p r a c t i c e s  f o r  g row ers  o f  
'new ' w h e a t , and an e s t i m a t e  o f  the  l e v e l  o f  a d o p t io n  o f  
t h e s e  recommended p r a c t i c e s .
In d ig e n o u s  A dop tion  o f
f a rm in g  new fa rm in g
'__________ _____________________ p r a c t i c e s ._________________ p r a c t i c e s  ._________
____________recommended by the  package o f
p r a c t i c e s .
----------- E- l e v e l  o f  a d o p t io n  o f  recommended
p r a c t i c e s .
LAUD PREPARATION
Methods of ' p lo u g h in g .   *»-
D epth  & Do. o f  p lo u g h in g s  '----------------------------------
SEED PREPARATION
T re a tm e n t  o f  se e d  ‘ ---------------------------------------------------------   —- ---------- ►
a g a i n s t  p e s t s
M ethods o f  sowing -----
Seed r a t e -----------------------------------------------------------------------^
—  —  — ------------------------------------------------------------------------------------------— T---------------------------------- ■------ ^
Tim ing o f  s e ed  i n p u t s  ---------------------------------------------------------------------
-----------------------  i t
F r e q u e n t  ren e w a l  o f  s e e d -----------  — ------- —  — *-
FERTILIZER.
Adequacy o f  f e r t i l i z e r ----------------------------------------------------------------------
—  —  —  —  —  — — —  — — —  —  —  —  —  — —  —
WATER.
No . o f  i r r i g a t i o n s --------------------- - ----------------------------------------------
INSECTICIDE AND 
PESTICIDE
Methods o f  a p p l i c a t i o n -----------------------------------------------------------------------------------
F re q u en c y  and a d e q u a c y ---------------------------------------------- —--------------------- ►
o f  a p p l i c a t i o n
HARVESTING
Methods o f  h a r v e s t i n g   £■
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
F i g . 6 .1 7 .
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i
'6 ,7 C o n c lu s io n .
F a rm ers  have r e a c t e d  in  d i f f e r e n t  ways to  v a r i o u s  f e a t u r e s  
o f  th e  package  o f  p r a c t i c e s .  In  g e n e r a l  two r e s p o n s e s  have 
become e v i d e n t .  The f i r s t  i s  i n n o v a t i v e ,  i n  which f a rm e r s  a r e  
t r y i n g  to  p u t  i n t o  p r a c t i c e  th e  recom m endations  o f  th e  package 
o f  p r a c t i c e s ,  so t h a t  t h e i r  y i e l d s  i n c r e a s e .  The second i s  to  
r e j e c t  s e l e c t e d  a s p e c t s  o f  th e  pack ag e . F a rm ers  a r e  p re p a r e d  
to  change th e  s e e d  r a t e ,  th e  f e r t i l i z e r  and th e  w a te r  i n p u t ,  
b u t  th e y  -are u n w i l l i n g  to  make use  o f  t e c h n iq u e s  which reduce  
th e  l a b o u r  i n t e n s i v e  n a t u r e  o f  a g r i c u l t u r e .  They f e e l  t h a t  
th e s e  i n p u t s  a r e  a v a i l a b l e  to  them and th e y  would be no b e t t e r  
o f f  a t  p r e s e n t  i f  th e y  were r e p l a c e d .  Where d i r e c t  b e n e f i t  
from th e  u se  o f  c e r t a i n  t e c h n iq u e s  i s  a p p a r e n t ,  f a rm e r s  a r e  
q u i t e  p r e p a r e d  to  m odify  t h e i r  t e c h n iq u e s ,  b u t  i f  t h i s  i s  n o t  
th e  c a se  and a change i n  t h e i r  r o u t i n e  a p p e a r s  to  be s u p e r f lu o u s ,  
t r a d i t i o n  rem a in s  th e  s t r o n g e r  i n f l u e n c e .
F i g . 6 .1 7  i s  a h i g h l y  g e n e r a l i s e d  d iag ram  which summ arises
th e  r e s u l t s  a l r e a d y  c o n s id e r e d  i n  d e t a i l  and which have been .
q u a n t i f i e d  a s  f a r  a s  p o s s i b l e .  I t  shows w h e th e r  th e  dependen t
v a r i a b l e s  a r e  m oving tow ards  th e  recom m endations  o f  th e  package 
\
o f  p r a c t i c e s ,  o r  a r e  r e m a in in g  f i r m l y  w i th  th e  t r a d i t i o n a l  
m e th o d s .
F i g . 6 .1 7  does  show t h a t  th e  f a rm e r s  a r e  p r o g r e s s i n g  tow ards  
th e  recom m endations  o f  th e  package o f  p r a c t i c e s .  The m ost 
c r i t i c a l  r e q u i r e m e n ts  o f  w a te r  and f e r t i l i s e r  may n o t  be a d e q u a te  
y e t ,  b u t  i n p u t s  to  th e  new wheat a r e  s i g n i f i c a n t l y  h i g h e r  th an  
th o s e  a p p l i e d  to th e  t r a d i t i o n a l  v a r i e t i e s ;  Most o f  th e  m ethods
3 0 6
o f  im p lem e n tin g  th e  new t e c h n i q u e s ,  however, have rem ained  the  
same and show no i n d i c a t i o n  o f  chang ing  from th e  l a b o u r  i n t e n s i v e  
p a t t e r n  th e y  have i n h e r i t e d .  The n e x t  c h a p te r  exam ines th e  
y i e l d s  th e  sample f a r m e r s  have h a r v e s t e d  i n  an a t t e m p t  to see  
i f  th e  i n t e n s i t y  o f  s e l e c t e d  i n p u t s  i s  i n  any way r e f l e c t e d  
th ro u g h  th e  c ro p  y i e l d s .
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CHATTER 7 .
The r e l a t i o n s h i p  betw een wheat y i e l d s  
and s e l e c t e d  wheat fa rm in g  p r a c t i c e s .
The s u c c e s s  o f  th e  High Y ie ld in g  V a r i e t i e s  Programme i s  
a l l  too  f r e q u e n t l y  b a s e d  on the  number o f  p a r t i c i p a n t s  i n  the  
scheme, and n o t  on th e  t e c h n iq u e s  t h a t  th e  f a r m e r s  a r e  u s in g  ( l ) .  
The f o r e g o in g  c h a p t e r s  have a t t e m p te d  to  a n a ly s e  th e  v a r i o u s  
a p p ro a c h e s  to  g row ing  th e  new V a r i e t i e s  o f  w hea t ,  and to  see  
i f  th e  c u l t i v a t o r s  a r e  p r e p a r e d  to  v a ry  t h e i r  f a rm in g  p r a c t i c e s  
from t r a d i t i o n a l  m ethods o f  c u l t i v a t i o n .  The d a t a  have shown 
t h a t  i t  i s  th e  ' b e t t e r *  f a rm in g  c a s t e s  o f  th e  s tu d y  a r e a  which 
a r e  c l o s e s t  to  m e e t in g  th e  p h y s i c a l  demands o f  th e  new wheat 
(C h a p te r  6 ) ,  and th e s e  f a r m e r s  o u g h t ,  t h e r e f o r e  to  h a r v e s t  the  
h i g h e s t  y i e l d s  from t h e i r  wheat f i e l d s .  The p u rp o se  o f  t h i s  
c h a p t e r  i s  to  t e s t  some o f  th e  r e s u l t s  and c o n c lu s io n s  d e r iv e d  
from th e  p r e v io u s  c h a p t e r s ,  and to  t r y  to  r e l a t e  wheat y i e l d s  
to  s e l e c t e d  i n p u t s .
. I n f o r m a t io n  on y i e l d  was c o l l e c t e d  a p p ro x im a te ly  12 weeks 
a f t e r  th e  h a r v e s t ,  i n  m id -J u n e ,  by means o f  a second  q u e s t i o n n a i r e .  
By t h i s  t im e o f  th e  y e a r ,  th e  f a rm e rs  had com ple ted  a l l  t h e i r  
w heat t r a n s a c t i o n s  and so c o u ld  p r o v id e  d e t a i l s  o f  t h e i r  h a r v e s t .  
They were v i s i t e d  once a g a in  i n  th e  v i l l a g e s  by t h r e e  o f  th e  
o r i g i n a l  f i v e  e n u m e r a to r s ,  b u t  u n f o r t u n a t e l y ,  i t  was n o t  
p o s s i b l e  to  i n t e r v i e w  a l l  th e  f a r m e r s  who had p a r t i c i p a t e d  i n  
th e  f i r s t  s u rv e y .  They were n o t  a v a i l a b l e .  However, d a t a  f o r  
th e  h a r v e s t  were c o l l e c t e d  from 79 p e r  c e n t  o f  th e s e  
c u l t i v a t o r s ,  and i t  was f e l t  t h a t  t h e s e  d a t a  were an  a d e q u a te  
b a s i s  from which to  draw t e n t a t i v e  c o n c lu s io n s  a b o u t  th e  s tu d y  
a r e a .  D e t a i l s  c o n c e r n in g  th e  second  q u e s t i o n n a i r e  a r e  d i s c u s s e d
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i n  Appendix  2 .1 .  I n  t h i s  c h a p t e r ,  y i e l d  i s  th e  d ep en d en t  
v a r i a b l e  i n  a l l  th e  a n a l y s e s .  The v a r i a b l e s  which a c t e d  a s  th e  
d e p e n d e n ts  i n  C h a p te r s  4?5 and 6 , and which c a n  be g rouped  t o g e t h e r  
u n d e r  th e  h e a d in g  'm ethods  o f  f a r m in g 1, now change t h e i r  r o l e  and 
become v a r i a b l e s  which i n f l u e n c e  y i e l d .  These a r e  now th e  
' i n d e p e n d e n t '  v a r i a b l e s ,  i n  th e  s t a t i s t i c a l  s e n s e ,  and so add to 
th e  o r i g i n a l  g roup  o f  ’i n d e p e n d e n t ’ v a r i a b l e s  (C h a p te r  2. p .  66 ) .
B e fo re  th e  a n a l y s i s  o f  th e  v a r i a t i o n s  i n  y i e l d  b e g in ,  
d e s c r i p t i v e  i n f o r m a t io n  on th e  y i e l d  d a t a  w i l l  be v a l u a b l e .
F i g . 7*1* shows th e  f r e q u e n c y  o f  o c c u r r e n c e s  o f  th e  wheat y i e l d  
i n  t e n  q u i n t a l  g r o u p in g s .
T ab le  to  show th e  v a r i a t i o n  i n  wheat y i e l d s . 
Q u i n t a l s / h e c t a r e s . P r o p o r t i o n  o f  f a r m e r s
0 .0  -  9 .9
1 0 .0  -  19-9
2 0 .0  -  29 .9
3 0 .0  -  3 9 .9
4 0 .0  -  4 9 .9
5 0 .0  -  59-9
S o u rc e :  F i e l d  work f o r  t h e  Wheat S tudy  -  March 1972.
F i g . 7 .1 •
The d i s t r i b u t i o n  i s  b im oda l  wTi t h  3 8 .00  p e r  c e n t  o f  th e  
f a r m e r s  fo rm in g  th e  m a jo r  peak  i n  th e  10 .0  -  19-9 q u i n t a l s  p e r  
h e c t a r e  g ro u p ,  and a s e c o n d a ry  peak i n  th e  3 0 .0  -  39 -9  q u i n t a l s  
p e r  h e c t a r e  g roup  ( F i g . 7 * l ) .  W ith  such  a s i t u a t i o n ,  a mean
10 .5  p e r  c e n t  
38.1
18 .4  
21 .7
12 .5  
0 0 .7
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y i e l d  accom panied  by th e  s t a n d a r d  d e v i a t i o n  becomes 
m e a n in g le s s  a s  th e  d i s t r i b u t i o n  i s  f a r  from n o rm a l .  The mean 
d i s t r i c t  y i e l d  was 14 .48  q u i n t a l s  p e r  h e c t a r e  i n  r a b i  1969-70 ( 2 ) ,  
th e  m ost r e c e n t  governm ent s t a t i s t i c s  a v a i l a b l e ,  two y e a r s  
b e fo r e  t h i s  Wheat S t u d y . I t  i s  i n t e r e s t i n g  t h a t  n e a r l y  35 p e r  
c e n t  o f  th e  sam ple f a r m e r s  o b t a i n e d  y i e l d s  w hich were below th e  
1969-70 d i s t r i c t  y i e l d  f i g u r e  o f  14*48 q u i n t a l s  p e r  h e c t a r e ,  
w h i le  th e  m a j o r i t y  h a r v e s t e d  y i e l d s  above t h i s  l e v e l .  The v a r i a t i o n  
w i t h in  th e  y i e l d  ran g e  i s  so g r e a t ,  5 1 .22  q u i n t a l s ,  t h a t  an 
a t t e m p t  w i l l  now be made to  e x p la i n  th e  v a r i a t i o n  i n  te rm s o f  a 
s e l e c t e d  g roup  o f  in d e p e n d e n t  v a r i a b l e s .
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7 . 1 .  The r e l a t i o n s h i p  be tw een  c a s t e  and y i e l d •
The h i g h e r  c a s t e  f a rm e r s  o f  th e  a r e a ,  t h e  J a t s ,  Brahmins
and  R a jp u t s  had th e  l a r g e s t  f a rm s ,  and h i g h e r  e d u c a t io n  l e v e l s
(C h a p te r  4 . p . ^ 6 2  an£ so th e  f i r s t  h y p o t h e s i s  to  be s e t  up ,
exam ined th e  r e l a t i o n s h i p  betw een th e  y i e l d  p e r  u n i t  a r e a  and
th e  l e v e l  o f  c a s t e .  As c a s t e  i s  so c l o s e l y  r e l a t e d  to th e  o t h e r
p o t e n t i a l l y  i n f l u e n t i a l  v a r i a b l e s , such  a s  e d u c a t io n  and farm  s i z e ,
th e  r e l a t i o n s h i p  be tw een  y i e l d  and c a s t e  a lo n e  was exam ined , and
th e  a n a l y s i s  w i th  t h e s e  o t h e r  c o - l i n e a r  ’ in d e p e n d e n t '  v a r i a b l e s
was o m i t t e d ,  a s  th e y  added no s i g n i f i c a n t  e x p l a n a t i o n  to  th e
r e s u l t s  o b t a i n e d  by u s in g  c a s t e  a lo n e .  As c a s t e  i s  n o m in a l ly
r m
s c a l e d ,  and a s  th e  y i e l d  d a t a  a r e  n o t  n o m in a l ly  d i s t r i b u t e d ,  n o r  
a r e  t h e y  e a s i l y  t r a n s fo r m e d  to  a norm al d i s t r i b u t i o n ,  th e  K r u s k a l -  
W a l l i s  n o n - p a r a m e t r i c  a n a l y s i s  o f  v a r i a n c e  t e s t  was u s e d .  F i g . 7 -2  
l i s t s  th e  mean v a lu e s  o f  th e  y i e l d s ,  and shows t h a t  t h e  wheat 
y i e l d s  o f  th e  ’ l o w e r ’ c a s t e s  o f  group  I I I  ( C h a p te r  2 .p .1 5 4  ) ,  
f a l l  below  th o s e  o f  c a s t e  g roups  I  and I I ,  th ough  th e y  were n o t  
s t a t i s t i c a l l y  d i f f e r e n t  a c c o r d in g  to  th e  K r u s k a l - W a l l i s  t e s t  ( 3 ) .  
The d a t a  were th e n  a n a ly s e d  a t  th e  more d e t a i l e d  s c a l e  o f  c a s t e  
g ro u p s  i n  th e  v i l l a g e s ,  b u t  s t i l l  no s t a t i s t i c a l l y  s i g n i f i c a n t  
p a t t e r n  em erged .
T ab le  show ing th e  mean wheat y i e l d s  o f  th e  m a jo r  c a s t e  g r o u p s . 
C a s te  g roup  1 JCI I I I
Mean y i e l d  ( Q . /h a )  23-83 2 6 .7 7  19.61
S o u rc e :  F i e l d  -work f o r  th e  Wheat S tudy  -  March 1972.
F i g . 7 . 2 .
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I
These r e s u l t s  c o n t r a d i c t e d  a l l  th e  p r e d i c t i o n s  made from 
e a r l i e r  f i e l d  work. A c c o rd in g  to  th e  wheat s p e c i a l i s t s ,  th e  
new h ig h  y i e l d i n g  v a r i e t i e s  a r e  r e s p o n s iv e  to  h ig h  i n p u t s  o f  
f e r t i l i z e r  and w a t e r , i n  p a r t i c u l a r  (4)> and so i t  seemed r e a s o n a b le  
to  e x p e c t  f a r m e r s  who com plied  w i th  th e s e  demands to  have 
s i g n i f i c a n t l y  h i g h e r  y i e l d s .  In  th e  s tu d y  a r e a ,  t h i s  r e s u l t  
was a n t i c i p a t e d  f o r  th e  members o f  c a s t e  g roup  I  and some o f  
group  I I ,  b u t  n o t  f o r  th e  members o f  c a s t e  g roup  I I I .  The y i e l d s  
o f  f a r m e r s  i n  th e s e  g r o u p s , how ever , were n o t  s i g n i f i c a n t l y  
d i f f e r e n t .  One r e a s o n  f o r  t h i s  i n s i g n i f i c a n t  r e s u l t  may have 
been  th e  p o o r  q u a l i t y  o f  th e  d a t a .  The p rob lem s o f  c o l l e c t i n g  
i n f o r m a t io n  th ro u g h  q u e s t i o n n a i r e s  h a s  been f u l l y  d i s c u s s e d  i n  
Appendix  3-1* j and one c a n n o t  d i s r e g a r d  th e  p r o b a b i l i t y  t h a t  
an sw ers  from th e  c u l t i v a t o r s  were i n a c c u r a t e .  T h e i r  w i l l i n g n e s s  
to  answ er  th e  q u e s t i o n s ,  how ever, s u g g e s te d  t h a t  th e y  were n o t  
c o n s c i o u s ly  m is in fo rm in g  th e  e n u m e ra to r s .  P rob lem s o f  c o l l e c t i n g  
i n f o r m a t io n  on c ro p  y i e l d s  a r e  immense, and i t  i s  f o r  t h i s  r e a s o n '  
t h a t  s o u r c e s  o f  y i e l d  d a t a  a r e  r e l a t i v e l y  s c a r c e .  A lthough  the  
a n t i c i p a t e d  r e s u l t s  d id  n o t  emerge when c a s t e  and c rop  y i e l d s  
were r e l a t e d ,  th e  d a t a  were n o t  d i s c a r d e d  b u t  f u r t h e r  means were 
so u g h t  to e x p l a i n  th e  c o n s id e r a b l e  v a r i a t i o n  which was e v i d e n t .
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7 . 2 .  The r e l a t i o n s h i p  betw een f e r t i l i s e r  i n p u t  and y i e l d .
As a n u l l  h y p o t h e s i s  r e l a t i n g  c a s t e  to y i e l d  c o u ld  n o t  
be r e j e c t e d ,  o t h e r  h y p o th e s e s  were exam ined . F i r s t ,  th e  
p o s s i b i l i t y  o f  t h e r e  b e in g  a d i r e c t  r e l a t i o n s h i p  betw een y i e l d  
and f e r t i l i z e r  a p p l i c a t i o n  was t e s t e d .  The r e l a t i o n s h i p  betw een 
f e r t i l i z e r  and c a s t e  i s  n o t  p e r f e c t ,  a s  many h i g h e r  c a s t e  f a rm e r s  
do n o t  a p p ly  th e  r e q u i s i t e  q u a n t i t i e s  o f  f e r t i l i z e r ,  and th e  
c o n v e rs e  o f  t h i s  i s  a l s o  t r u e .  The q u a n t i t y  o f  e v e ry  type  o f  
f e r t i l i z e r  r e q u i r e d  p e r  u n i t  a r e a  v a r i e d  a c c o r d in g  to  i t s  
c h e m ic a l  c o m p o s i t io n  and c o n c e n t r a t i o n ,  and a c c o r d in g  to  the  
r e q u i r e m e n ts  o f  th e  s o i l .  T h e 'o n ly  method o f  a s s e s s i n g  the  
adequacy  o f  th e  i n p u t s  was to e x p re s s  th e  q u a n t i t y  o f  f e r t i l i z e r  
e a ch  f a r m e r  u s e d  a s  ar p e rc e n ta g e  o f  th e  amount t h a t  was n e c e s s a r y  
f o r  th e  s o i l  t y p e .  A f u l l  d i s c u s s i o n  o f  th e  m ethod u s e d  i s  
g iv e n  i n  C h a p te r  6 .  p . 280-285 .
The K ru s lc a l -W a l l i s  a n a l y s i s  o f  v a r i a n c e  t e s t  showed t h a t  
th e  y i e l d s  o f  f a r m e r s  who u se d  s u f f i c i e n t  o r  more th a n  s u f f i c i e n t  
f e r t i l i z e r ,  were f a r  h i g h e r  th a n  th o s e  who d id  n o t  supp lem en t  
th e  d e f i c i e n c i e s  i n  t h e i r  s o i l .  The r e s u l t s  were h i g h ly  
s i g n i f i c a n t  a t  th e  0 .1  p e r  c e n t  l e v e l  o f  p r o b a b i l i t y . (H = 2 7 .8 2 ) .  
The mean y i e l d s  f o r  each  o f  th e s e  were 2 0 .2 4  q u i n t a l s  p e r  h e c t a r e  
f o r  th e  lo w e r  f e r t i l i z e r  i n p u t  g ro u p ,  and  28 .35  q u i n t a l s  p e r  
h e c t a r e  f o r  th o s e  u s i n g  a d e q u a te ,  o r  more th a n  a d e q u a te  f e r t i l i z e r .  
B o th  t h e s e  r e s u l t s  a r e  c o n s id e r a b l y  h i g h e r  th a n  th e  mean wheat 
y i e l d  o f  14-48 q u i n t a l s  p e r  h e c t a r e ,  th e  m ost r e c e n t  f i g u r e  f o r  
th e  d i s t r i c t  ( 5 ) .  T h is  f i g u r e  i n c l u d e s  a l l  t y p e s  o f  w hea t ,  and 
a l t h o u g h  i t  i m p l i e s  t h a t  many f a rm e r s  a r e  n o t  g row ing  th e  hew 
v a r i e t i e s  a s  s u c c e s s f u l l y  a s  o t h e r s ,  th e  D i s t r i c t  S tu d y
shows t h a t  t h e  a d o p t io n  l e v e l  i n  r a b i  197l—72 i n  B u lu n d sh a h r  i s
9 5 .0 0  p e r  c e n t  ( 6 ) .  The y i e l d  and f e r t i l i z e r  d a t a  were in  
i n t e r v a l  form and c o u ld  j u s t i f i a b l y  have been exam ined by 
p a r a m e t r i c  t e s t s  by v i r t u e  o f  th e  sample s i z e ,  b u t  low er  powered 
n o n - p a r a m e t r i c  s t a t i s t i c a l  t e s t s  were p r e f e r r e d  becau se  th e  d a ta  
were n o t  n o rm a l ly  d i s t r i b u t e d ,  n o r  were th e y  e a s i l y  t r a n s fo rm e d  
to  th e  no rm al d i s t r i b u t i o n .  Any g e n e r a l  t r e n d s  would s t i l l  be 
a p p a r e n t  from  th e  K r u s k a l - W a l l i s  t e s t ,  th e  power e f f i c i e n c y  o f  
w hich i s  9 5 .0 0  p e r  c e n t  ( ? ) •  T h is  i s  a h i g h l y  s e n s i t i v e  t e s t  
b e c au se  th e  c o n v e r s io n  o f  s c o r e s  to  r a n k s  means t h a t  i n d i v i d u a l  
c a s e s  a r e  c o n s id e r e d  a s  opposed  to  g ro u p s ,  a s  i n  th e  c h i  sq u a re  
t e s t ,  f o r  exam ple , and  so i s  p r e f e r a b l e  when d a t a  o f  i n t e r v a l  o r  
o r d i n a l  s c a l e  a r e  a v a i l a b l e  ( 8 ) .
84 p e r  c e n t  o f  t h e  f a r m e r s  were a p p ly in g  l e s s  th a n  th e  
r e q u i r e d  q u a n t i t y  o f  f e r t i l i z e r  f o r  t h e i r  p a r t i c u l a r  s o i l  ty p e .
F i g . 7*3- shows how th e  f re q u e n c y  cu rve  o f  th e  p e r c e n ta g e  o f   ^
r e q u i r e d  f e r t i l i z e r  would be p o s i t i v e l y  skewed, w i th  th e  main 
peak  b e in g  i n  th e  4 9 .0 0  -  59*00 p e r  c e n t  g ro u p .
N e a r ly  60 p e r  c e n t  o f  f a r m e r s  u se  more th a n  h a l f  th e  c h e m ic a l  
f e r t i l i z e r  t h a t  i s  recommended f o r  t h e i r  f i e l d s ,  so t h i s  i n d i c a t e s  
t h a t  f e r t i l i z e r  i n p u t s  a r e  h i g h e r  th a n  th e y  were f o r  t r a d i t i o n a l  
wheat when c h e m ic a l  f e r t i l i z e r s  were n o t  an  i n t e g r a l  p a r t  o f  
a g r i c u l t u r e .  The f a r m e r s  com pla in  t h a t  th e  main c a u se  o f  t h e i r  
low i n p u t  o f  f e r t i l i z e r  i s  t h a t  th e  ch e m ica l  f e r t i l i z e r  i s  n o t  
r e a d i l y  a v a i l a b l e ,  a p rob lem  to be c o n s id e r e d  more f u l l y  i n  
c h a p t e r  8 ,  a n d ,o n  a c c o u n t  o f  t h i s ,  t h e i r  y i e l d s  a r e  lo w er  th a n  
th e y  o u g h t  to  b e .  A l th o u g h  c o n s id e r a b l e  v a r i a t i o n  s t i l l  a p p e a r s
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to  e x i s t  among th e  y i e l d s  o f  f a rm e r s  a p p ly in g  above and below 
th e  n e c e s s a r y  q u a n t i t i e s  o f  ch e m ica l  f e r t i l i s e r  f o r  th e  a r e a ,  
th e  g e n e r a l  t r e n d  shown by th e  K r u s k a l - W a l l i s  t e s t  i s  t h a t  
h i g h e r  i n p u t s  o f  f e r t i l i z e r  a r e  rew arded  w i th  s i g n i f i c a n t l y  
h i g h e r  wheat y i e l d s .
F re q u en c y  t a b l e  to  i l l u s t r a t e  th e  adequacy  o f  f e r t i l i z e r
a p p l i c a t i o n s .
P e r c e n ta g e  f e r t i l i z e r  f re q u e n c y  o f
______re q u i r e m e n ts ____________  o c c u r r e n c e s
0 - 1 9  ' 7 - 6
2 0 - 3 9  . 13*7
40 -  59 27 .5  8 3 .9
below 100 p e r  c e n t
6 0 - 7 9  ' 19*8
80 -  99________________  15 .3
100  -  119  6.1
1 2 0 - 1 3 9  6 .9  16.1
above 100 p e r  c e n t
140 -  159 
160 -  179 . 0 . 8  ‘
1 8 0 - 1 9 9
Above 200 . 2 .3
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
F i g . 7 .3 .
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7*3. The r e l a t i o n s h i p  betw een w a te r  i n p u t s  and  y i e l d .
The o t h e r  v a r i a b l e  o.f. m a jo r  s i g n i f i c a n c e  i n  th e  l i f e  c y c le  
o f  w h ea t ,  i s  w a te r .  The f a r m e r s  u se  s e v e r a l  d i f f e r e n t  s o u rc e s  
o f  i r r i g a t i o n  w a te r ,  and -when wheat y i e l d s  were compared on the  
b a s i s  o f  th e  main ty p e  o f  i r r i g a t i o n  by th e  K r u s k a l - W a l l i s  t e s t ,  
th e  r e s u l t s  showed no s i g n i f i c a n t  d i f f e r e n c e  be tw een  th e  g roups  
u n d e r  c o m p a r iso n .  A lth o u g h  . v a r i a t i o n  be tw een  th e  g roups  seems 
to  be more s i g n i f i c a n t  th a n  v a r i a t i o n  w i t h in  each  g ro u p ,  the  
mean y i e l d s  from  f i e l d s  i r r i g a t e d  by th e  d i f f e r e n t  s o u rc e s  do 
show some d i f f e r e n c e s .
Tab le  o f  mean y i e l d s  from wheat i r r i g a t e d  from  d i f f e r e n t  s o u r c e s . 
S ou rce  o f  i r r i g a t i o n . ' Wheat y i e l d
No r e l i a b l e  s o u rc e  14 .22  q u i n t a l s  /  h e c t a r e .
C ana l  19-57
P r i v a t e l y  owned tu b e  w e l l  32.01
N e ig h b o u r ’ s tu b e  w e l l  25 .49
Government tu b e  w e l l  11 .15
Open w e l l ,  p i t s  e t c .  18.41
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
F i g . 7 -4 -
i . The a d v a n ta g e s  and d i s a d v a n ta g e s  o f  tu b e  w e l l  i r r i g a t i o n .
16 .00  p e r  c e n t  o f  th e  f a r m e r s  who i r r i g a t e d  by p r i v a t e  
tu b e  w e l l  o b t a i n e d  h i g h e r  y i e l d s  th a n  a l l  th e  o t h e r s  w i th  32.01 
q u i n t a l s  p e r  h e c t a r e  ( F i g . 7 . 4 ) .  The g round  w a te r  s o u rc e s  o f  th e  
doab a r e  immense, and i f  f a r m e r s  have a c c e s s  to  t h i s  s o u r c e , - t h e y  
a r e  a s s u r e d  o f  a d e q u a te  i r r i g a t i o n  w a te r .  , The prob lem  f o r  tube
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w e l l  o p e r a t o r s ,  how ever, i s  the  e l e c t r i c i t y  s u p p ly  which i s  
u n r e l i a b l e  and  c u t s  o f t e n  i n t e r r u p t  i r r i g a t i o n  programmes.
The p r i v a t e  tu b e  wTe l l  owner i s  l e a s t  in c o n v e n ie n c e d  by t h i s  problem  
and m e re ly  c o n t in u e s  to  i r r i g a t e  h i s  f i e l d s  once  e l e c t r i c i t y  i s  
a v a i l a b l e  a g a in .  D u r in g  th e  peak  s e a s o n s  f o r  i r r i g a t i o n  w a te r ,  
and when demand f o r  e l e c t r i c i t y  i s  h i g h ,  th e  f i e l d s  a r e  o f t e n  
w a te re d  a t  n i g h t , a s  th e  s u p p ly  o f  e l e c t r i c i t y  to  u rb a n  and 
i n d u s t r i a l  a r e a s  i s  m a in ta in e d  a t  th e  expense  o f  th e  r u r a l  a r e a s  
d u r in g  th e  day .
The f a r m e r  who depends on th e  governm ent tu b e  w e l l  h a s  f a r  
g r e a t e r  d i f f i c u l t i e s .  Any i n t e r r u p t i o n  d u r in g  th e  i r r i g a t i o n  means 
t h a t  th e  f a r m e r  l o s e s  h i s  w a te r  and so i s  f o r c e d  to  a w a i t  h i s  n e x t  
t u r n  b e f o r e  i r r i g a t i o n  can  be c o n t in u e d .  The u n r e l i a b i l i t y  o f  th e  
s o u rc e  m ust be p a r t l y  r e s p o n s i b l e  f o r  th e  low y i e l d s  h a r v e s t e d  by 
t h e s e  f a r m e r s .  I t  m ust be em phas ised  t h a t  th e  f a r m e r s  who depend 
e n t i r e l y  on governm ent tube  w e l l s  a r e  members o f  c a s t e  group  I I I ,  
th e  g roup  i d e n t i f i e d  w i th  lo w er  i n p u t s  ( C h a p te r  6 ) ,  and th e  
p rob lem s o f  governm ent tu b e  w e l l  u s e r s  do n o t  h e lp  to improve t h e i r  
f a rm in g  t e c h n i q u e s .  The m a j o r i t y  o f  p r i v a t e  tu b e  w e l l  ow ners ,  on 
th e  o t h e r  h a n d ,  a r e  members o f  c a s t e  g roup  I .  I r r i g a t i o n  a lo n e  
may n o t  be th e  o n ly  v a r i a b l e  a f f e c t i n g  y i e l d ,  b u t  i t  does a p p e a r  
to  be s i g n i f i c a n t .  F a rm ers  who depend on t h e i r  n e ig h b o u r s '  tube  
w e l l s  f o r  w a te r  have  y i e l d s  w hich , a c c o r d in g  to  th e  K r u s k a l - W a l l i s  
t e s t ,  a r e  n o t  s i g n i f i c a n t l y  low er  th a n  th e  tu b e  w e l l  ow ners .
The d i f f e r e n c e  c o u ld  m e re ly  r e p r e s e n t  chance  o c c u r r e n c e s .  These 
f a r m e r s  s h a re  t h e i r  n e ig h b o u r s '  a d v a n ta g e  i n  h a v in g  a v i r t u a l l y  
i n f i n i t e  s u p p ly  o f  w a te r ,  though  n o t  o f  e l e c t r i c a l  e n e rg y  f o r  th e  
pumps. D i e s e l  i s  n o t  a  p o p u la r  a l t e r n a t i v e  e n e rg y  s o u rc e  w i th  th e
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f a r m e r s ,  b e c au se  o f  a l l e g e d  h i g h e r  ru n n in g  c o s t s  and th e  a d d i t i o n a l  
m a in te n a n c e  r e q u i r e d  by d i e s e l  i n s t a l l a t i o n s .  Such i n s t a l l a t i o n s  
a r e  l e s s  c o n v e n ie n t - t h a n  e l e c t r i c a l  pumping e q u ip m e n t .
i i . A dvan tages  and d i s a d v a n ta g e s  o f  c a n a l  i r r i g a t i o n .
C ana l w a te r  i s  a l s o  r a t i o n e d ,  b u t  th e  changes  o f  th e
i r r i g a t i o n  b e in g  i n t e r r u p t e d  a r e  more rem ote  th a n  f o r  tube  w e l l  
u s e r s .  A c c o rd in g  to  th e  c a n a l  i r r i g a t i o n  o f f i c e r  i n  B u la n d sh a h r ,  
th e  c a n a l  i r r i g a t i o n  d e p a r tm e n t  c a l c u l a t e s  th e  t o t a l  c o s t  o f  a 
c e r t a i n  number o f  i r r i g a t i o n s  f o r  th e  a r e a  o f  w hea t ,g row n  by each  
f a r m e r ,  to  a d e p th  o f  f i v e  c e n t i m e t r e s  o v e r  th e  f i e l d .  The number 
o f  i r r i g a t i o n s  and th e  d e p th  o f  th e  w a te r  which i s  a l lo w e d  to  s t a n d  
i n  th e  f i e l d ,  u s u a l l y  f i v e  c e n t i m e t r e s ,  may be v a r i e d  by the  
iCanal d e p a r tm e n t  a c c o r d in g  to th e  q u a n t i t y  o f  w a te r  i n  th e  c a n a l s .  
As th e  f a r m e r  h a s  p a id  f o r  a c e r t a i n  q u a n t i t y  o f  w a te r ,  he 
i r r i g a t e s  to  th e  maximum,and o n ly  i f  c a n a l  w a te r  i s  s h o r t ,  i s  he 
f o r c e d  to  u se  l e s s  w a te r  th a n  th e  p l a n t s  n e e d .  The K r u s k a l - W a l l i s  
t e s t  shows t h a t  th e  y i e l d s  o f  th e s e  f a r m e r s  a t  19*57 q u i n t a l s  p e r  
h e c t a r e ,  a r e  n o t  s i g n i f i c a n t l y  lo w er  th a n  th e  tu b e  w e l l  u s e r s ,  
which a v e ra g e  27*11 q u i n t a l s  p e r  h e c t a r e .  B oth  s o u r c e s  o f  w a te r ,  
c a n a l  and tu b e  w e l l ,  a r e  r e l a t i v e l y  r e l i a b l e .
i i i , The a d v a n ta g e s  and d i s a d v a n ta g e s  o f  i r r i g a t i o n  from 
open  w e l l s ,  t a n k s ,  l a k e s ,  ponds and o t h e r  s u r f a c e
s o u r c e s .
U se rs  o f  open  w e l l s  a r e  even l e s s  f o r t u n a t e  th a n  f a rm e r s  
d e p e n d e n t  on c a n a l s .  Some may have a c o n s t a n t  s u p p ly  o f  w a te r  
i f  th e  w e l l  i s  pukka (cem en ted )  and d eep .  I f  n o t ,  th e  s u p p ly  
o f  w a te r  comes to  an end i f  th e  monsoon and w i n t e r  r a i n s  a r e
i n s u f f i c i e n t .  Ground w a te r  l e v e l s  have been  a f f e c t e d  by th e
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w ith d ra w a l  o f  w a te r  f o r  i r r i g a t i o n .  An a r e a  s o u th  w est o f  
S ik a n d ra b a d  ( F i g . 1 . 4 ) has  been a f f e c t e d  to  th e  e x t e n t ,  t h a t  
u s e r s  o f  open w e l l s  com pla in  t h a t  th e y  c a n n o t  draw w a te r ,  and 
th e  deve lopm en t o f  tube  w e l l s  i n  th e  a r e a  h a s  been  blam ed.
The more e n t e r p r i s i n g  fa rm e r  w i l l  n o t  depend e n t i r e l y  on 
one s o u rc e  o f  w a te r .  D i s a s t e r  th ro u g h  s h o r t a g e  i n  one so u rc e  
c o u ld  a t  l e a s t  be p a r t i a l l y  a v e r t e d  by m a i n t a i n in g  a second  
s o u r c e .  W ith  th e  a d v e n t  o f  tube  w e l l s  how ever, t h i s  p o l i c y  h as  
been d i s r e g a r d e d  and f a r m e r s  have a l l  too o f t e n  l e t  t h e i r  w e l ls  
f a l l  i n t o  d i s r e p a i r .  From an i n t e r v i e w  w i th  th e  c o - o p e r a t i v e  
o f f i c e r  a t  G u l a o th i ,  one o f  th e  m ost im p o r ta n t  towns i n  the  
n o r t h  o f  B u la n d s h a h r  d i s t r i c t  ( F i g . 1 . 4 ) ,  i t  was c l e a r  t h a t  
f a rm e r s  w i th  l e a s t  a c c e s s  to  i r r i g a t i o n  w a te r ,  were h i g h e s t  on 
th e  c r e d i t  p r i o r i t y  l i s t .  I t  was o f t e n  i n  a farm er 's  b e s t  
i n t e r e s t  to  abandon h i s  w e l l s .  The more p r o g r e s s i v e  fa rm e r  d id  
h i s  b e s t  to  m a i n t a i n  a s  many w a te r  s o u rc e s  a s  he c o u ld ,  a s  i t  
was r e a l i s e d  t h a t  a  com ple te  dependence on one s o u rc e  can o f t e n  
l e a d  to  s e v e r e  l o s s e s .  C h a p te r  6 . p . 294 has  shown t h a t  th e  
h i g h e r  c a s t e  f a r m e r s  have th e  g r e a t e s t  number o f  s o u rc e s  o f  w a te r ,  
and even  th ough  th e s e  f a r m e r s  a r e  f r e q u e n t l y  th e  tube  w e l l  ow ners , 
th e y  a r e  o f t e n  more fo rw a rd  lo o k in g  and a r e  p r e p a r e d  to  r e s t o r e  
t h e i r  open  w e l l s  i n  o r d e r  to s a f e g u a r d  t h e i r  w a te r  s u p p ly  a s  f a r  
a s  p o s s i b l e .  C o n t r a r y  to  e a r l i e r  e x p e c t a t i o n s ,  y i e l d  was n o t  
s i g n i f i c a n t l y  r e l a t e d  to th e  number o f  w a te r  s o u r c e s .  R easons  
f o r  t h i s  c o u ld  be t h a t  y i e l d  d a t a  were i n a c c u r a t e ,  o r  t h a t  the  
number o f  w a te r  s o u rc e s  and t h e i r  r e l i a b i l i t y  were u n r e l a t e d .
The l a t t e r  p o s s i b i l i t y  c o u ld  n o t  be f u r t h e r  i n v e s t i g a t e d ,  however, 
as  th e  f i n a n c e s  o f  th e  s tu d y  were l i m i t e d .  .
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The m ost u n f o r t u n a t e  f a rm e r s  m ust be th o se  h a v in g  110 
r e l i a b l e  s o u rc e  o f  w a te r .  I n  t h i s  c a te g o r y  a r e  i n c lu d e d  a
g r e a t  many f a r m e r s  i n  B u la n d sh a h r  d i s t r i c t .  The r e s u l t s  o f  the
D i s t r i c t  S tu d y  (1972) ( s ) ,  co n f i rm  t h i s  r e s u l t .  These f a rm e r s  
depend on tem p o ra ry  l a k e s  and ponds and on th e  w a te r  from t h e i r  
n e i g h b o u r s ’ w e l l s ,  i f  th e y  can  ’b o r ro w ’ i t .  T h e i r  y i e l d  o f
14 .22  q u i n t a l s  p e r  h e c t a r e  i s  e x tr e m e ly  low f o r  th e  new h ig h
y i e l d i n g  v a r i e t i e s  o f  w hea t ,  p a r t i c u l a r l y  f o r  S o n a l ik a  and 
K a ly a n so n a ,  th e  two m ost commonly grown v a r i e t i e s  i n  th e  a r e a .
T h is  v a lu e  compares c l o s e l y  w i th  the  1969-70 d i s t r i c t  y i e l d s  o f  
1 4 .48  q u i n t a l s  p e r  h e c t a r e . ( 1 0 ) . •  The K r u s k a l - W a l l i s  t e s t  has  
shown no s i g n i f i c a n t  v a r i a t i o n  betw een th e  g ro u p s  o f  f a rm e r s  
u s in g  d i f f e r e n t  s o u r c e s  o f  w a te r .  I f  th e  -water s o u rc e s  a r e  
d i v id e d  i n t o  ' r e l i a b l e '  and 'n o t  r e l i a b l e ’ , how ever, a  s i g n i f i c a n t  
r e s u l t  i s  o b t a i n e d .  ’R e l i a b l e \ i n c l u d e s  c a n a l s  and p r i v a t e l y  
owned tu b e  w e l l s ,  and  th e  r e m a in d e r  a r e  c l a s s e d  a s  ’n o t  r e l i a b l e ’ 
s o u r c e s .  The r e s u l t  was s i g n i f i c a n t  a t  th e  95 -00  p e r  c e n t  l e v e l  
o f  p r o b a b i l i t y .
U n f o r t u n a t e l y  none o f  th e s e  d a t a  g iv e s  any i n d i c a t i o n  o f  
th e  q u a n t i t y  o f  i r r i g a t i o n  w a te r  u s e d ,  and i t  i s  v e ry  d i f f i c u l t  
to  a s s e s s  t h i s  w i th  any a c c u r a c y .  Tube w e l l  pumps m ig h t  be 
b ro u g h t  to  a h a l t  w h i le  th e y  a r e  i n  'u se  and so th e  i r r i g a t i o n  
may n o t  be c o m p le te d .  C anal w a te r  may be r a t i o n e d  th ro u g h o u t  
th e  s e a s o n ,  and th e  amount o f  w a te r  w hich  i s  u s e d  from an open 
w e l l  f o r  e a ch  i r r i g a t i o n  i s  a lm o s t  i n d e t e r m i n a b l e ,  u n l e s s  
s p e c i f i c  m easurem ents  a r e  made on a few s e l e c t e d  w e l l s .  P roblem s 
su c h  a s  t h e s e  make any r e s u l t s  a lm o s t  m e a n in g le s s ,  and so i n s t e a d ,  
d a t a  were c o l l e c t e d  on th e  number o f  i r r i g a t i o n s  to  see  i f  t h e s e
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c o u ld  p r o v id e  any e x p la n a t i o n  f o r  th e  v a r i a t i o n  t h a t  e x i s t s  in  
th e  y i e l d  d a t a ,  b u t  i t  i s  r e a l i s e d  t h a t  t h i s  too  was a compromise 
f o r  what was r e a l l y  r e q u i r e d  ( F i g . 7 * 5 ) .
The r e l a t i o n s h i p  betw een th e  number o f  i r r i g a t i o n s  and th e  y i e l d .
The y i e l d  d a t a  were compared w i th  th e  number o f  i r r i g a t i o n s  
by th e  K r u s k a l - W a l l i s  a n a l y s i s  o f  v a r i a n c e  t e s t .  Wo s i g n i f i c a n t  
r e l a t i o n s h i p  was p r e s e n t ,  b u t  an  a n a l y s i s  o f  th e  number o f  
i r r i g a t i o n s  a c c o r d in g  to  th e  main so u rc e  o f  w a te r ,  d id  p ro v id e  
some e x p l a n a t i o n  f o r  th e  ran g e  i n  th e  number o f  i r r i g a t i o n s  
w hich e x te n d e d  be tw een  ze ro  and e i g h t .
T ab le  showing th e  'p r o p o r t io n a t e  number o f  i r r i g a t i o n s  a c c o r d in g 
to  th e  main s o u rc e  o f  i r r i g a t i o n  w a t e r .
Wo. o f  S ou rce  Wo. o f  w a t e r i n g s .
f a r m e r s
6.666.66 3 3 .0U n r e l i a b l e
2 6 .4C anal
Own tu b e  
w e l l
22 .7 4 0 .9
4 2 .4N e ig h b o u r ’ s 
tu b e  w e l l
6 6 .7Government 
tu b e  w e l l
Open w e l l ,  
t a n k s  e t c .
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
F i g . 7 . 5 .
5 3 .0 0  p e r  c e n t  o f  th e  f a r m e r s  w i th  no r e l i a b l e  s o u rc e  
o f  wate]?, i r r i g a t e d  s i x  t im e s ;  t h i s  i s  th e  recommended number 
o f  w a te r in g s  f o r  wheat a c c o r d in g  to  th e  package  o f  p r a c t i c e s .
These f a r m e r s  found  i t  n e c e s s a r y  to  i r r i g a t e  s e v e r a l  t im e s ;  more 
f r e q u e n t l y  th a n  m ost o t h e r  f a r m e r s ,  b e c au se  w i th o u t  r e l i a b l e  
s o u r c e s ,  th e y  were u n a b le  to o b t a i n  a d e q u a te  w a te r  on each  
o c c a s i o n ,  o r  had n o t  th e  means to  o b t a i n  a d e q u a te  w a te r .  The 
l a r g e s t  p r o p o r t i o n  o f  p r i v a t e  tube  w e l l  owners w a te re d  t h e i r  
wheat f i v e  t im e s  ( F i g . 7 . 5 ) ,  and a c c o r d in g  to  them , each  i r r i g a t i o n  
was s u f f i c i e n t .  I t  i s  i n t e r e s t i n g  t h a t  th e  peak  o f  th e  d i s t r i b u t i o n  
o f  f a r m e r s  u s i n g  t h e i r  n e ig h b o u r s '  tu b e  w e l l s  was a t  f o u r  w a te r in g s .  
Owing to  e l e c t r i c i t y  s h o r t a g e s ,  th e s e  f a r m e r s  had  to  ta k e  second  
p l a c e  to  th e  owners and som etim es were u n a b le  to  f u l f i l  th e  w a te r  
r e q u i r e m e n ts  o f  th e  w hea t .  The g r e a t e s t  v a r i a t i o n  i n  th e  number 
o f  w a te r in g s  was p r e s e n t  i n  t h i s  group  o f  f a r m e r s .  These 
p a t t e r n s  shown i n  F i g . 7 .5* a r e  s i m i l a r  to  F i g . 7 - 4 .  which i l l u s t r a t e s  
th e  mean y i e l d s  o f  th e  f a r m e r s  u s in g  th e s e  same i r r i g a t i o n  s o u r c e s .  
.53-00 p e r  c e n t  o f  c a n a l  u s e r s  w a te re d  t h e i r  wheat f i v e  t im e s .
T here  a p p e a re d  to  be f a r  more u n i f o r m i t y  i n  th e  number o f  
w a te r in g s  among c a n a l  u s e r s ,  th a n  among p r i v a t e  tu b e  w e l l  u s e r s  
b e c a u s e  o f  r a t i o n i n g .  F i n a l l y ,  th e  low y i e l d s  o f  th e  governm ent 
tu b e  w e l l  u s e r s  a r e  y e t  a g a in  r e f l e c t e d  i n  th e  i n a d e q u a te  number 
o f  w a te r in g s  to t h e i r  w hea t,  r e s u l t i n g  from th e  p rob lem s th e y  
have i n  o b t a i n i n g  i r r i g a t i o n  w a te r .  The l o c a t i o n  o f  t h e i r  f i e l d s  
i n  th e  a r e a  'commanded' by a governm ent tube  w e l l ,  which i n h i b i t s  
p r i v a t e  tu b e  w e l l  ..developm ent i n  t h a t  a r e a ,  f o r c e s  them to  be 
d e p e n d e n t  on an  u n r e l i a b l e  s o u r c e .  C o n s id e ra b le  f r i c t i o n  has  
been  g e n e r a t e d  b e c au se  governm ent tube  w e l l  u s e r s  a r e  n o t  supposed
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to  have p r i v a t e  tube  w e l l  i n s t a l l a t i o n s  b u i l t  w i t h in  a s p e c i f ie d ,  
r a n g e .  Government tu b e  w e l l s  a r e  f r e q u e n t l y  damaged and p a r t s  
s t o l e n  by r e s e n t f u l  p r i v a t e  o p e r a t o r s .  These governm ent tube  
w e l l  u s e r s  te n d e d  to  be th e  ' p o o r e r '  members o f  th e  sample w i th  
s m a l l e r  h o l d i n g s ,  n o t  l a r g e  enough to w a r ra n t  a p r i v a t e  tube  
w e l l  a c c o r d in g  to  th e  c a l c u l a t i o n s  o f  th e  c o - o p e r a t i v e  bank c r e d i t  
scheme ( 1 1 ) .
None o f  th e  o t h e r  s t a t i s t i c a l l y  in d e p e n d e n t  v a r i a b l e s  l i s t e d  
i n  C h a p te r  2 . p .  66 showed any r e l a t i o n s h i p  w i th  y i e l d .  T h is  was 
p r e d i c t a b l e ,  f o r  v a r i a b l e s  such  a-s p l a n t  and s e e d  p r o t e c t i o n  
which were o n ly  u s e d  by n in e  o f  th e  e n t i r e  sam ple o f  f a r m e r s ,  
d id  n o t  have s i g n i f i c a n t l y  h i g h e r  y i e l d s  th a n  th e  r e s t .  Not 
even  th e  v a r i a t i o n  i n  s e e d  r a t e  was r e f l e c t e d  i n  th e  y i e l d  
p a t t e r n .  T h is  s i t u a t i o n  was n o t  a l t o g e t h e r  a s u r p r i s e  a s  th e  
p rob lem s o f  c o l l e c t i n g  a c c u r a t e  y i e l d  d a t a  a r e  immense. I n p u t s  
have  to  be a p p l i e d  to  th e  wheat a t  c r i t i c a l  t im e s  d u r in g  th e  
l i f e  c y c le  o f  th e  p l a n t  a n d , o t h e r  th a n  s tu d y  th e  a p p ro a c h e s  o f  
one o r  two w heat f a r m e r s ,  i t  was n o t  p o s s i b l e  a t  such  a s c a l e  
to  o b t a i n  a d e q u a te ly  d e t a i l e d  and a c c u r a t e  d a t a  on th e  t im in g  
o f  m a t e r i a l  i n p u t s .  I t  was u n r e a l i s t i c  to a s k  f a r m e r s  e x a c t l y  
when th e y  a p p l i e d  w a te r ,  f e r t i l i z e r ,  p e s t i c i d e s  and numerous 
o t h e r  n e e d s  o f  th e  w hea t;  and s a d l y , " i t  i s  t h i s  g roup  o f  v a r i a b l e s  
which m ig h t  have e x p la i n e d  much o f  th e  v a r i a t i o n  i n  th e  y i e l d  
p a t t e r n s .
Some d a t a  on j u s t  one o f '  t h e s e  v a r i a b l e s  was o b ta in e d  
how ever ,  r e l a t i n g  to  th e  week o f  sow ing . T h is  i s  a  c r i t i c a l  
f a c t o r  i n  th e  l i f e  o f  th e  w hea t ,  b u t  a g a in  no s i g n i f i c a n t
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r e l a t i o n s h i p  was a p p a r e n t  w i th  th e  y i e l d .  L a te  sow ers d id  n o t  
a p p e a r  to  h a r v e s t  c o m p a r a t iv e ly  low y i e l d s .  These r e s u l t s  
c o n f l i c t e d  w i th  the  work o f  th e  I n d i a n  A g r i c u l t u r a l  R e se a rc h  
I n s t i t u t e  i n  D e l h i ,  which c o n c lu d e d  t h a t  th e  wheat y i e l d  was 
d i r e c t l y  r e l a t e d  to th e  l e n g t h  o f  th e  m a t u r a t i o n  p e r i o d  ( 1 2 ) .
Wheat sown l a t e  r ip e n e d  too r a p i d l y  b e f o r e  th e  g r a i n  was p r o p e r l y  
d e v e lo p e d .  The m a j o r i t y  o f ,  th e  f a rm e r s  d id  sow t h e i r  e a r l y  
wheat i n  e i t h e r  th e  f i r s t  o r  second  weeks o f  November (C h a p te r  6 . p . 271) 
th e  tim e  s t i p u l a t e d  by th e  package  o f  p r a c t i c e s  f o r  sowing th e  new 
wheat s e e d .  One f i n a l  r e a s o n  m ust be p u t  fo rw a rd  f o r  th e  f a i l u r e  
o f  any o f  th e  s e l e c t e d  v a r i a b l e s  -to e x p la i n  th e  ran g e  o f  the  
y i e l d s .  The y i e l d  d a t a  may n o t  be a c c u r a t e .  A f t e r  m e e t in g  th e  
f a r m e r s ,  how ever, i t  seemed u n l i k e l y  t h a t  th e y  s h o u ld  d e l i b e r a t e l y  
g iv e  f a l s e  i n f o r m a t io n ,  a s  th ey  were a l l  w i l l i n g  to  ta k e  p a r t  i n  
th e  e n u m e ra t io n  and  a number o f  e n u m e ra t io n  ch eck s  were i n c o r p o r a t e d  
i n  th e  q u e s t i o n n a i r e  where su ch  were p o s s i b l e .  I f  t h i s  had n o t  
been th e  c a s e ,  th e  answ ers  o f  th e  f a r m e r s  would have been  s u s p e c t . '  
There r em a in s  u n c e r t a i n t y  a b o u t  th e  a b i l i t y  o f  th e  f a r m e r s  to 
know t h e i r  p r e c i s e  p r o d u c t i o n .  The q u e s t i o n s  were a sk ed  a b o u t  
12 weeks a f t e r  th e  c o m p le t io n  o f  th e  h a r v e s t ,  a l l o w in g  s u f f i c i e n t  
t im e  f o r  th e  c ro p  to  be t h r e s h e d .  The p a t t e r n  i n  a s s e s s i n g  
p r o d u c t io n  r e l a t e s  to  t h a t  p r o p o r t i o n  o f  th e  c ro p  which did. n o t  
r e a c h  th e  m a rk e t .  I t  i s  p o s s i b l e  t h a t  th e  fa rm ers '  e s t i m a t e  o f  
t h i s  p a r t  o f  h i s  p r o d u c t io n  i s  i n a d e q u a te ,  and e r r o r s  o f  p lu s  
o r  m inus t e n  p e r  c e n t  a r e  v e ry  l i k e l y ,  and such  a m arg in  o f  
in a c c u r a c y  would c o n s id e r a b l y  im p a ir  th e  u s e f u l n e s s  o f  s t a t i s t i c a l  
t e s t s  and  m ea su res  o f  r e l a t i o n s h i p .
The d a t a  have shown t h a t  th e  e s s e n t i a l  r e q u i r e m e n ts  o f  the
new w hea t,  w a te r  and f e r t i l i z e r ,  do b e a r  some r e l a t i o n s h i p  to 
th e  y i e l d  d a t a ,  though  i n  a b s o lu t e  te rm s ,  th e  y i e l d s  o f  f a rm e r s  
p r o v id i n g  h i g h e r  i n p u t  g roups  do n o t  seem to  be i n  p r o p o r t i o n  
to  th e  q u a n t i t y  o f  i n p u t s ,  p a r t i c u l a r l y  i n  th e  c a se  o f  f e r t i l i z e r .  
A c c o rd in g  to  th e  f a r m e r s ,  s u p p o s e d ly  a d e q u a te  i n p u t s  o f  f e r t i l i z e r  
d id  n o t  a lw ays  g u a r a n te e  h ig h  y i e l d s  as  th e y  had been  in fo rm ed  
th e y  would.
On a c c o u n t  o f  th e  in a d e q u a c ie s  o f  q u e s t i o n n a i r e  d e r iv e d  d a t a ,  
a  se co n d  a p p ro a c h  was im plem ented  a t  a more d e t a i l e d  l e v e l  and by 
a  d i f f e r e n t  m ethod. Crop c u t t i n g . s a m p l e s  were t a k e n  from th e  
f i e l d s  o f  each  o f  th e  f a r m e r s  i n  one v i l l a g e ,  C h i r c h i t a  ( F i g . 1 . 4 ) .  
These d a t a  d i d  n o t  depend a t  a l l  on th e  answ ers  o f  th e  f a r m e r s ,  
and b e in g  a t  a  more d e t a i l e d  l e v e l ,  i t  was hoped t h a t  th e y  m igh t  
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Fig .  7 . 6
F ie ld ,  r e s o u r c e s  l i m i t e d  th e  c ro p  c u t t i n g  sam ples  to  sm a l l  
a r e a s .  Three one m e tre  q u a d r a t s  were p l a c e d  i n  s t a n d a r d  
p o s i t i o n s  i n  each  o f  th e  35 f i e l d s  r e g a r d l e s s  o f  t h e i r  s i z e ,  
and th e  e n t i r e  ' c o n t e n t s ' ,  t h a t  i s  b o th  th e  c ro p  and th e  weeds, 
were removed from th e  q u a d r a t  (A ppendix 2 . 3 ) .  The l o c a t i o n  o f  
th e  sample p l o t s  i n  C h i r c h i t a  v i l l a g e  i s  shown i n  F i g . 7 * 6 ,and a 
f u l l  d i s c u s s i o n  o f  th e  sam p ling  scheme i s  g iv e n  i n  Appendix 1 .2 .  
Three s q u a re  m e t r e s  p e r  p l o t  i s  a v e ry  s m a l l  sam ple on which to 
base  any c o n c lu s i o n s ,  b u t  t h e r e  were two main r e a s o n s  f o r  c u t t i n g  
such  s m a l l  a r e a s .  F i r s t ,  th e  f a rm e r s  were n o t  p r e p a r e d  to  a c c e p t  
any com pensa tion  f o r  th e  wheat which was c u t  f o r  th e  s tu d y ,  so 
th e  sam ple had to  be o f  such  a  s i z e  t h a t  i t  would have l i t t l e  
e f f e c t  on t h e i r  r e t u r n .  I f  th e  c u t t i n g  sample s i z e  had been 
i n c r e a s e d  to  th e  l e v e l  o f  s t a t i s t i c a l  v i a b i l i t y ,  i t  would have 
re a c h e d  th e  p r o p o r t i o n s  where the  f a r m e r s  were f o r c e d  i n to  
a c c e p t in g  paym ent, and th e  s tu d y  would n o t  have been a b le  to  
b e a r  th e  c o s t .  ~
The second  r e a s o n  i s  t h a t  i n  o r d e r  to  e n s u re  th e  
c o m p a r a b i l i t y  o f  th e  f i e l d  r e s u l t s  a l l  t h e  sam ples  had to  be 
c o l l e c t e d  i n  e x a c t l y  th e  same way. I t  was t h e r e f o r e  a d v a n ta g e o u s  
t h a t  one p e r s o n  saw t h a t  th e  a p p ro a c h  was c o n s i s t e n t  a s  f a r  a s  
p o s s i b l e .  I f  how ever, th e  sample s i z e  had  been  i n c r e a s e d  i t  
would n o t  have been  p r a c t i c a l  f o r  one p e r s o n  to  s u p e r v i s e  th e  
c o l l e c t i o n  o f  th e  m a t e r i a l  and th e  e r r o r  m arg in  would have been 
w idened . D e s p i te  th e s e  r e s e r v a t i o n s ,  i t  i s  r e l e v a n t  to o b se rv e  
t h a t  th e  c ro p  sa m p lin g  p ro c e d u re  f o r  th e  Wheat S tudy  compared 
f a v o u r a b ly  w i th  th e  c ro p  c u t t i n g  sam ples  c a r r i e d  o u t  i n  B u la n d sh ah r
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as  s p e c i f i c a l l y  f o r  th e  High Y ie ld in g  V a r i e t i e s  Programme.
A c c o rd in g  to  D e sa i  ( 1 3 ) ,  a  minimum o f  300 c rop  c u t t i n g  
e x p e r im e n ts  a r e  c o n d u c te d  i n  a c rop  se aso n  f o r  th e  e s t i m a t e  o f  
th e  d i s t r i c t  y i e l d .  Each sample i s  c u t  from an e q u i l a t e r a l  
t r i a n g l e ,  th e  s ides , o f  which a r e  20 .15  m e t r e s  (22 y a r d s )  i n  l e n g t h .  
The I n d ia n  A g r i c u l t u r a l  Development Programme (iADP.) o f f i c e r  a t  
D e lh i  i n  c h a rg e  o f '  f i e l d  w ork 'gave  d e t a i l s  o f  t h e  m ethods u sed  f o r  
c o l l e c t i n g  th e  c ro p  sa m p le s .  Only two sam ples  were c u t  from each  
o f  th e  IADP s tu d y  v i l l a g e s ,  and n o t  i n  e v e ry  c a s e  were th e y  b o th  
w hea t .  The r e s u l t s  o f  th e  c ro p  c u t t i n g  sam ples  ta k e n  from C h i r c h i t a  
show t h a t  c o n s id e r a b l e  v a r i a t i o n  e x i s t s  w i t h in  th e  v i l l a g e ,  and so 
a  sample o f  two f i e l d s ,  however l a r g e ,  seems a  p o o r  b a s i s  from 
which to  g e n e r a l i s e .  The IADP sample c o v e rs  a b o u t  0 .01 p e r  c e n t  o f  
th e  d i s t r i c t  and a l th o u g h  p r e d i c t i o n s  from t h e s e  d a t a  may w e l l  be 
a c c u r a t e ,  th e  c o n s id e r a b l e  v a r i a t i o n  found  to  e x i s t  i n  a  s i n g l e  
v i l l a g e ,  C h i r c h i t a ,  s u g g e s t s  t h a t  th e  a c c u r a c y  o f  d i s t r i c t  y i e l d  
e s t i m a t e s  b a sed  on a r e l a t i v e l y  s m a l l  p r o p o r t i o n  o f  th e  d i s t r i c t  
may be l i m i t e d .  However, anyone e x p e r ie n c e d  i n  th e  p rob lem s 
in v o lv e d  i n  c ro p  sa m p lin g  would a c c e p t  t h a t  300 sam ples  c o v e r in g  
a p p ro x im a te ly  5 .2 5  h e c t a r e s ,  i s  a l a r g e  sam p le .  D a ta  from an  a r e a  
such  a s  t h i s  fo rm s th e  b a s i s  o f  IADP e s t i m a t e s  f o r  th e  e n t i r e  
d i s t r i c t ,  and i n  v iew  o f  t h i s  l e v e l  o f  g e n e r a l i s a t i o n ,  one f e e l s  
j u s t i f i e d  i n  exam in ing  th e  c ro p  sample d a ta  from C h i r c h i t a ,  and 
n o t  m e re ly  d i s m i s s i n g  them a s  too s m a l l  and in a d e q u a te .
I n  o r d e r  to  examine w lie ther  th e  d a t a  were a d e q u a te  w i th  
r e s p e c t  to  a c c u r a c y ,  a  number o f  s t a t i s t i c a l  t e s t s  were a p p l i e d .
I t  would be e x p e c te d  t h a t  th e  t h r e e  s e p a r a t e  q u a d r a t s  from one 
f i e l d  would show s i m i l a r  c h a r a c t e r i s t i c s  and so a c h i  s q u a re
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one sam ple t e s t  ( 14) was a p p l i e d ,  and i n  o n ly  t h r e e  o f  th e  35 
f i e l d s  was t h e r e  a s i g n i f i c a n t  de g re e  o f  v a r i a t i o n  betw een the  
t h r e e  q u a d r a t s .  T h is  im p l ie d  t h a t  c o n d i t i o n s  were f a i r l y  un ifo rm  
w i t h in  th e  t h r e e  sample q u a d r a t s ,  and so i t  i s  assum ed, i n  the  
e n t i r e ,  p l o t  a s  w e l l .  From o b s e r v a t io n ,  a l l  th e  sample f i e l d s  
a p p e a re d  to  have an  even c o v e r in g  o f  wheat and n o t  to  be u n du ly  
p a tc h y .  S e e d in g  was done m a in ly  by a d i b b l e r ,  a  d e v ic e  a t t a c h e d  
to  th e  wooden p lo u g h  and th ro u g h  which se ed  i s  t r i c k l e d . '  T h is  
method a s s u r e s  a  more even  c o v e rag e  o f  th e  la n d  th a n  does 
b r o a d c a s t i n g  th e  se ed  by hand . The o n ly  f i e l d s  where th e  wheat • 
lo o k ed  p a tc h y  were i n  th e  p o o r e r  d r a in e d  a r e a s  where r e h  was 
p r e s e n t  on th e  s u r f a c e  o f  th e  s o i l .
The y i e l d  r e s u l t s  from th e  c rop  c u t t i n g  sam ples  showed 
a lm o s t  a s  g r e a t  a  ran g e  a s  th e  51*47 q u i n t a l s  r e c o r d e d  by the  
q u e s t i p n n a i r e  d a t a .  The h i g h e s t  f r e q u e n c y  o f  o c c u r r e n c e  i n  the  
c ro p  sample f e l l  w i t h in  th e  20 .00  -  29*99 q u i n t a l s  p e r  h e c t a r e  
g roup  ( F i g . 7 * 7 ) ,  th e  com parison  w i th  th e  g roup  below f o r  th e  
q u e s t i o n n a i r e  s u rv e y .  I t  was u n l i k e l y  t h a t  th e  p a t t e r n s  o f  
th e  two f r e q u e n c y  c u rv e s  would c o in c i d e ,  b e c au se  o f  th e  
d i f f e r e n c e s  i n  th e  sam p le .  The J a t s  and Brahmins o f  C h i r c h i t a  
v i l l a g e  were some o f  th e  m ost p r o g r e s s iv e  f a rm e r s  i n  any o f  th e  
v i l l a g e s  s t u d i e d .  F o r  i n s t a n c e  C h .4 * p . 179 shows t h e i r  
r e a d i n e s s  to  a d o p t  th e  new v a r i e t i e s  i n  com par ison  w i th  the  
M u s lim -R a jp u ts  o f  C h i r c h i t a .  I t  i s '  n o t  t h e r e f o r e  s u r p r i s i n g  
t h a t  th e  f r e q u e n c y  t a b l e  ( F i g . 7*7) shows th e  m s j o r i t y  o f  th e  
f a rm e r s  w i th  y i e l d s  betw een 20 .00  and 5 0 .0 0  q u i n t a l s  p e r  
h e c t a r e ,  a s  69 p e r  c e n t  o f  t h i s  r ed u c e d  sample o f  f a rm e r s  
were members o f  c a s t e  g roup  I ,  and hence  th e  'p r o g r e s s i v e  f a r m e r s ' .
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F req u en cy  t a b l e  o r  wheat y i e l d s  from th e  C h i r c h i t a  c rop
sample s t u d y .
Wheat y i e l d  ( Q . / h a ) . P r o p o r t i o n  o f  f a r m e r s .
0 .0 0  -  9-99  3 .0 3  p e r  c e n t
1 0 . 0 0  -  1 9 . 9 9  1 2 . 1 2
' 2 0 . 0 0 - 2 9 . 9 9  39 .39
3 0 .0 0  -  39 .9 9  30 .30
40 .0 0  -  49-99 ' 12 .12
50 .0 0  -  59-99
60 .0 0  -  69 .0 0  3 .0 3
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
F i g . 7 .7 .
The y i e l d  r e s u l t s  from  th e  c ro p  sample p l o t s  were 
c o r r e l a t e d  w i th  th e  r e s u l t s  from  th e  fo rm a l  h a r v e s t  q u e s t i o n n a i r e  
c o n d u c te d  i n  J u n e ,  u s i n g  th e  Spearman Rank c o r r e l a t i o n .  A co­
e f f i c i e n t  o f  0 .7 2 4 ,  h i g h l y  s i g n i f i c a n t  a t  th e  0 .1  p e r  c e n t  
l e v e l  o f  p r o b a b i l i t y  was th e  r e s u l t .  A l l  a  d i r e c t  c o r r e l a t i o n  
im p l i e s  i s  t h a t  th e  d a t a  v a ry  i n  th e  same way.* T h is  they, d id ,  
though  q u e s t i o n n a i r e  r e s u l t s  were a b o u t  20 p e r  c e n t  lo w er  th an  
th e  e s t i m a t e  from th e  f i e l d  s a m p le s .  Two o f  th e  c a s e s  had to  be 
abandoned be c au se  e r r o r  e i t h e r  i n  th e  sample c u t t i n g  o r  i n  th e  
a n a l y s i s ,  was d e t e c t a b l e ,  a s  th e  d i f f e r e n c e  betw een  th e  a c t u a l  
and th e  p r e d i c t e d  y i e l d s  from th e  f i e l d  s a m p le s ,  was o v e r ’
100 p e r  c e n t .  U n f o r tu n a t e l y  i t  was n o t  p o s s i b l e  to  check  the  
s o u rc e  o f  th e  e r r o r  a s  f i e l d  c o n d i t i o n s  had  changed .
The s i m i l a r i t y  be tw een  th e  answ ers  o f  th e  f a rm e r s  and th e
c rop  c u t t i n g  sam ples  c o l l e c t e d  in d e p e n d e n t ly  o f  th e  q u e s t i o n n a i r e  
d a ta ,  w as  e n c o u ra g in g ,  a l th o u g h  the  p o s s i b i l i t y  o f  t h i s  
r e l a t i o n s h i p  b e in g  due to  chance  c o u ld  n e v e r  be r u l e d  o u t .
Under such  c o n d i t i o n s  when th e  d a ta  a re  i n  d o u b t ,  becau se  o f  
t h e i r  s c a r c i t y ,  th e  o n ly  a l t e r n a t i v e  i s  to  r e f e r  back  to 
o b s e r v a t io n s  made i n  th e  f i e l d  and to  d e c id e  s u b j e c t i v e l y  
w h e th e r  o r  n o t  th e  d a t a  a r e  . r e p r e s e n t a t i v e  o f  the  a r e a .  I n  t h i s  
c a se  i t  was ju d g ed  t h a t  th e  r e s u l t s  d id  r e a s o n a b ly  r e p r e s e n t  
f i e l d  c o n d i t i o n s ,  and so th e  n e x t  p a r t  o f  th e  c h a p te r  i s  b ased  
on th e  a n a l y s i s  and' r e s u l t s  o f  th e  data, from th e  c ro p  c u t t i n g  
s a m p le s .
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7 • 5 • A n a ly s i s  o f ' t h e  d a t a  f r o  in the  wheat ci'op s a m p le s .
E ig h t  v a r i a b l e s  were a n a ly s e d  from each  wheat sam ple .
These p a r t i c u l a r  v a r i a b l e s  were i s o l a t e d  b e c au se  th e y  had e i t h e r  
seemed im p o r ta n t  f a c t o r s  d u r in g  th e  f i e l d  work, o r  th e y  had  been 
s u g g e s te d  by V .S .M a th u r ,  th e  c h i e f  wheat b r e e d e r  a t  th e  I n d ia n  
A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e ,  D e lh i ,  a s  s i g n i f i c a n t  to  the  
s tu d y .  The c o n t e n t s  o f  each  q u a d r a t  were t r e a t e d  a s  a s e p a r a t e  
sample so t h a t  v a r i a t i o n  betw een the  sam ples  i n  a f i e l d  c o u ld
a lw ays  be exam ined . The d a t a  were a n a ly s e d  a t  th e  I n d ia n
A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e ,  D e lh i  and th e  t h r e e  sam ples  
from  each  f i e l d  were a n a ly s e d  as  73 x 35 = 105 s e p a r a t e  sa m p le s .
The v a r i a b l e s  m easu red  from the  sample o f  wheat were
1. The mean h e i g h t  o f  th e  w hea t.
2 . The d ry  w e ig h t  o f  b o th  wheat and s t r a w .
5 .  The d ry  w e ig h t  o f  th e  g r a i n .
4 .  The mean l e n g t h  o f  th e  e a r s  o f  w hea t .
5 . The mean w e ig h t  o f  th e  e a r s  o f  w hea t ,
6 . The w e ig h t  o f  1000 g r a i n s  o f  w hea t.
7 .  The number o f  p l a n t s  p e r  u n i t  a r e a .
8 .  The p r o t e i n  c o n te n t  o f  th e  w hea t .
A n a ly s i s  o f  th e  q u e s t i o n n a i r e  d a t a  had  n o t  e x p la in e d  a l l  
th e  v a r i a t i o n  i n  th e  y i e l d  r e s u l t s ,  and i t  was hoped t h a t  by 
l o o k in g  a t  th e  wheat i n  more d e t a i l ,  and a t  a  d i f f e r e n t  l e v e l ,  
some f u r t h e r  e x p l a n a t i o n s  f o r  th e  range  i n  th e  y i e l d  m ig h t  emerge. 
I n  th e  f i r s t  p a r t  o f  th e  a n a l y s i s ,  y i e l d  was t a k e n  to be the  
g r a i n  h a r v e s t e d .  I n  th e  se co n d ,  th e  c o n c e p t  o f  y i e l d  h a s  been 
expanded to  i n c l u d e  s e v e r a l  o t h e r  v a r i a b l e s  o f  th e  wheat p l a n t .
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Of th e s e  o t h e r  v a r i a b l e s  which were m easu red , th e  h e i g h t  o f  th e  
p l a n t s  showed v e ry  l i t t l e  v a r i a t i o n  a t  a l l .  d i f f e r e n c e s  t h a t  
were p r e s e n t  were l a r g e l y  e x p la in e d  by th e  c h a r a c t e r i s t i c s  o f  
i n d i v i d u a l  v a r i e t i e s .
T ab le  showing th e  mean h e i g h t s  o f  the  f o u r  m ain  v a r i e t i e s  
i d e n t i f i e d  i n  th e  wheat s a m p le s .
H e i g h t .
1. 0273 and 306 128 ,00  cm.
( i n d ig e n o u s  im proved  v a r i e t i e s )
2. K a lyansona  9 8 .56
3 .  S ona li lca  . 93 • 44
4 . HD.1941 and HD.1944 7 9 .67
( t r i p l e  gene v a r i e t i e s )
S o u rc e :  F i e l d  work f o r  th e  C h i r c h i t a  Crop Sample S tudy
March and A p r i l  1972.
F i g . 7 -8 .
The in d ig e n o u s  im proved  v a r i e t i e s  a r e  th e  t a l l e s t  p l a n t s ,  
t h e s e  a r e  th e  s i n g l e  gene v a r i e t i e s ;  th e  s em i-d w arf  v a r i e t i e s  
o f  S o n a l ik a  and K a lyansona  a r e  s h o r t e r ,  and th e  t r i p l e  gene 
v a r i e t i e s  o f  H i r a  and M oti -  HD.1941 and HD.1944 have even 
s t r o n g e r  dw arf c h a r a c t e r i s t i c s .  The d i f f e r e n c e s  i n  h e i g h t  o f  
th e  wheat a r e  a p p a r e n t  i n  th e  f i e l d ,  and were found  to  be 
s t a t i s t i c a l l y  s i g n i f i c a n t  a t  th e  O . l ^ l e v e l  o f  p r o b a b i l i t y  when 
t e s t e d  w i th  th e  c h i  s q u a re  one sample t e s t .  (C hi sq u a re  = 12 .436 ) .  
These d i f f e r e n c e s  a r e  v e ry  a p p a re n t  among th e  d i f f e r e n t  v a r i e t i e s  
i n  th e  f i e l d .  The a v e ra g e  l e n g t h  o f  th e  e a r s  d id  n o t  v a ry  a 
g r e a t  d e a l ,  on a v e ra g e  th e y  were 8 .2 7  cm. lo n g  and ran g ed  
betw een  7 .0 0  and 11-.50 cm. Though t h i s  was n o t  a  u s e f u l  in d e x
a s  th e  g r a i n s  a t  th e  base  o f  th e  e a r  were o f t e n  s h r i v e l l e d  and
deform ed , and so the  s i z e  o f  th e  e a r  gave no a c c u r a t e  i n d i c a t i o n
o f  th e  g r a i n  y i e l d .
The f o u r  v a r i a b l e s  which showed th e  m ost v a r i a t i o n  among 
th e  y i e l d  d a t a  were
1. The w e ig h t  o f  th e  t h r e s h e d  g r a i n .
2 . The mean w e ig h t  o f  the  e a r s  i n  each  sam ple .
3 .  The w e ig h t  o f  1000 g r a i n s  o f  w heat.
4 . The p r o t e i n  c o n te n t  o f  th e  w heat.
I t  was th o u g h t  t h a t  th e s e  v a r i a b l e s  would be c l o s e l y  
r e l a t e d  to  each  o t h e r ,  and i t  seemed r e a s o n a b le  to  h y p o th e s iz e  
t h a t  h ig h  y i e l d s  would be o b t a i n e d  from w e l l  d e v e lo p e d  wheat 
w i th  w e l l  d e v e lo p e d  g r a i n s .  A n o th e r  c h a r a c t e r i s t i c  o f  th e  new 
h ig h  y i e l d i n g  v a r i e t i e s  o f  wheat i s  t h e i r  h ig h  p r o t e i n  c o n t e n t .
The r e s u l t s  o f  th e  I n d i a n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e  have 
shown t h a t  on a v e ra g e ,  S o n a l ik a  c o n ta i n s  a b o u t  13 .50  p e r  c e n t  
p r o t e i n ,  K a lyansona  13*20 p e r  c e n t  ( 1 5 ) ,  and th e  t r i p l e  gene 
v a r i e t i e s  c o n t a i n  a b o u t  10 .00  p e r  c e n t .  The in d ig e n o u s  v a r i e t i e s  
c o n ta in e d  a b o u t  10 .00  p e r  c e n t  p r o t e i n  ( .16). I t  i s .  r e l e v a n t  to  
n o t e  tha.t. r e c e n t  e x p e r im e n ts  d i s c u s s e d  a t  th e  FAO ¥ o r l d  Food 
C onfe rence  have shown t h a t  p r o t e i n  need  form  no more th a n  
f i v e  p e r  c e n t  o f  an  a d e q u a te  d a i l y  c a l o r i e  i n t a k e  f o r  a ' h e a l t h y 1 
e x i s t e n c e  ( 1 7 ) .  The I n d ia n  governm ent i s  w ork ing  on th e  p r i n c i p l e  
t h a t  no d e f i n i t e  c o n c lu s io n s  have been  re a c h e d  on th e  p r o p o r t i o n  
o f  p r o t e i n  n e c e s s a r y ,  so i t  i s  b e t t e r  to  i n c r e a s e  th e  p r o t e i n  
c o n te n t  b e c au se  i t  can do no harm. The m easurem ent o f  th e  
p r o t e i n  c o n te n t  i n  wheat a c c o r d in g  to  Y .S .M a th u r ,  th e  c h i e f  wheat
334
b r e e d e r  a t  th e  I n d i a n  A g r i c u l t u r a l  R e se a rc h  I n s t i t u t e ,  D e lh i ,  
i s  one m ethod o f  e s t i m a t i n g  w h e th e r  f e r t i l i z e r  and w a te r  i n p u t s  
have been a d e q u a te ,  o r  n o t .  S u f f i c i e n t  f e r t i l i z e r  and  w a te r ,  
t o g e t h e r  w i th  p r o p e r  t im in g  o f  t h e s e  i n p u t s  s h o u ld  p roduce  wheat 
w i th  a  p r o t e i n  c o n te n t  a t  l e a s t  e q u a l  to  th e  mean f o r  the  
p a r t i c u l a r  v a r i e t y .  The assumed r e l a t i o n s h i p  be tw een  th e s e  f o u r  
y i e l d  v a r i a b l e s  how ever, d id  n o t  e x i s t  among th e  sample d a t a ,  
and so th e  r e l a t i o n s h i p  betw een  each  o f  t h e s e  f o u r  and th e  group  
o f  in d e p e n d e n t  v a r i a b l e s  was examined s e p a r a t e l y .
i . The r e l a t i o n s h i p  betw een  c a s t e  and y i e l d  e s t i m a t e d
from  th e  c ro p  s a m p le .
The a b sen c e  o f  a  s i g n i f i c a n t  r e l a t i o n s h i p  be tw een  c a s t e  
and y i e l d  u s in g  th e  q u e s t i o n n a i r e  d a t a  was a s u r p r i s e  r e s u l t  
(C h a p te r  7 . p . 310 ) .  I n  C h i r c h i t a ,  however, when c rop  c u t t i n g  
y i e l d  d a t a  were u s e d , t h e r e  was a h i g h ly  s i g n i f i c a n t  d i f f e r e n c e  
be tw een  th e  y i e l d s  o f  th e  J a t s  and Brahm ins, "the members o f  c a s t e  
group  I ,  and th e  M uslim -R ajpu t  members o f  c a s t e  g roup  I I I .
There  were no members o f  c a s t e  g roup  I I ,  th e  Lodhas end th e  
G u jq rs  i n  C h i r c h i t a .  The K r u s k a l - W e l l i s  t e s t  showed t h a t  the  
d i f f e r e n c e  was s i g n i f i c a n t  a t  th e  0.1 p e r  c e n t  l e v e l  o f  
p r o b a b i l i t y  ( H = 24-96 ) .  T h is  r e s u l t  c o n f l i c t s  w i th  the_ 
s t r e n g t h  o f  th e  c a s t e - y i e l d  r e l a t i o n s h i p  which emerged from th e  
q u e s t i o n n a i r e  d a t a .  I t  m ust be s a id  how ever, t h a t  q u a l i t a t i v e  
o b s e r v a t i o n  showed th e  J a t s  and Brahmins o f  C h i r c h i t a  to have 
f a r . s u p e r i o r  wheat f i e l d s  th a n  th e  M u s l im -R a jp u ts . These two 
g ro u p s  were p r o b a b ly  a t  e i t h e r  end o f  th e  r a n g e  o f  y i e l d s ,  and 
so showed a s i g n i f i c a n t  d i f f e r e n c e .
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± i . The r e l a t i o n s h i p  betw een f e r t i l i z e r  i n p u t s  and y i e l d
e s t i m a t e d  from th e  c ro p  s a m p le s .
The p o s s i b l e  i n f l u e n c e  o f  f e r t i l i s e r  and w a te r  on th e  t o t a l
g r a i n  h a r v e s t e d  was a n a ly s e d  once m ore. There  was no d i r e c t , l i n e a r
r e l a t i o n s h i p  betw een th e  p e rc e n ta g e  o f  th e  recommended dosage o f  
f e r t i l i z e r  and y i e l d ;  t h e  K r u s k a l - W a l l i s  t e s t  how ever, showed t h a t  
th e  3 7 .0 0  p e r  c e n t  o f  th e  sample f a rm e r s  who u se d  a d e q u a te ,  o r  more 
th a n  a d e q u a te  f e r t i l i z e r ,  r e a p e d  s i g n i f i c a n t l y  h i g h e r  y i e l d s  
99-00  p e r  c e n t  o f  th e  t im e , t h a n  d id  th o se  f a r m e r s  who u se d  l e s s  
th a n  th e y  o ugh t  ( F i g . 7 .9 )  (ll -  2 7 -8 2 ) .  These r e s u l t s  c o n f i rm e d  
t h e  c o n c lu s io n s  o f  th e  l a r g e r  sample b a sed  on th e  q u e s t i o n n a i r e  
m a t e r i a l .  D e s p i te  s i g n i f i c a n t l y  h i g h e r  i n p u t s  how ever, th e  
v a r i a t i o n  i n  y i e l d s  w i t h in  b o th  g roups  was l a r g e .
The q u e s t i o n  why some f a rm e r s  who c la im  to  a p p ly  a d e q u a te  
q u a n t i t i e s  o f  f e r t i l i z e r  and s t i l l  h a r v e s t e d  y i e l d s  below the  
d i s t r i c t  mean, rem a ined  u n answ ered . The r e l a t i o n s h i p  was by no 
means a p e r f e c t  one and th e  main v a lu e  o f  th e  r e s u l t s  was t h a t  
th e y  c o n f i rm e d  th e  e a r l i e r  r e s u l t s  which were c o l l e c t e d  a t  a 
d i f f e r e n t  l e v e l  and by a c o m p le te ly  d i f f e r e n t  m ethod.
T ab le  show ing th e  ran g e  o f  y i e l d s  from wheat which had r e c e iv e d  
a d e q u a te  and in a d e q u a te  f e r t i l i z e r .
In a d e q u a te  A dequate
f e r t i l i z e r  f e r t i l i z e r
ran g e
h i g h e s t  y i e l d  6 1 .2 0  53-50  ( Q . / h a . )
lo w e s t  y i e l d  9 -46  20.03
mean y i e l d  25-50 39-87
S o u rc e :  F i e l d  work f o r  C h i r c h i t a  Crop Sample S tu d y .
March and A p r i l  1972.
F i g . 7 .9 -
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i i i .  The r e l a t i o n s h i p  between w a te r  i n p u t s  and y i e l d  
e s t i m a t e d  from th e  c rop  s a m p le s .
The r e l a t i o n s h i p  betw een th e  y i e l d  and th e  i r r i g a t i o n  
v a r i a b l e s  were a l s o  s i m i l a r  to  th e  r e s u l t s  b a sed  on the  
q u e s t i o n n a i r e  m a t e r i a l  (C h a p te r  7 . p * 3 1 5 ) .  C h i r c h i t a ,  th e  
■ v il lag e  from which th e  c ro p  c u t t i n g  sam ples  were drawn, was 
w a te re d  m a in ly  by e l e c t r i c  tube  w e l ls  and su p p lem en ted  by open 
w e l l s .  F a rm ers  who i r r i g a t e d  t h e i r  f i e l d s  by p r i v a t e  tube  w e l l  
had  f a r  h i g h e r  y i e l d s  th a n  th o se  who u s e d  governm ent tube  w e l l s  
o r  o r d i n a r y  w e l l s ,  K s 'u s k a l-W a ll is  t e s t  shows a s i g n i f i c a n t
d i f f e r e n c e  a t  th e  one p e r  c e n t  l e v e l  (H = 7 .6 9  )•  The mean 
y i e l d  o f  f a r m e r s  u s in g  t h e i r  owtl tube  w e l l s  was 35 .66  q u i n t a l s  
p e r  h e c t a r e ,  which was n o t  s i g n i f i c a n t l y  h i g h e r  th a n  th o se  f a rm e r s  
■who d i d  n o t  own p r i v a t e  tube  w e l l s ,  b u t  had a c c e s s  to  them. The 
mean y i e l d  f o r  f a r m e r s  i n  th e  l a t t e r  c a te g o r y  was 29 .50  q u i n t a l s  
p e r  h e c t a r e .  These were b o th  v e ry  much h i g h e r  th a n  th e  y i e l d s  
o f  f a r m e r s  i r r i g a t i n g  from governm ent tube  w e l l s .  They had a 
mean y i e l d  o f  15*28 q u i n t a l s  p e r  h e c t a r e .  These d i f f e r e n c e s  a r e  
bo rne  o u t  by th e  K r u s k a l - W a l l i s  t e s t .
Open w e l l s  o f t e n  run  d ry  i f  w i n t e r  r a i n s  have n o t  been 
h eavy  enough to  su p p lem en t  th e  r e c h a r g e  from th e  p r e v io u s  
monsoon, and so th e s e  a r e  u n r e l i a b l e  s o u rc e s  o f  i r r i g a t i o n  w a te r .  
F a rm ers  i r r i g a t i n g  from  governm ent tube  w e l l s  h a r v e s t e d  l e s s  
wheat p e r  u n i t  a r e a  th a n  d id  th e  r e s t  o f  th e  sample f a r m e r s .
The m ain  f a u l t  w i th  governm ent tube  w e l l s  i s  t h a t  i f  the  
e l e c t r i c i t y  i s  c u t  o f f  d u r in g  a p e r i o d  o f  i r r i g a t i o n ,  th e  f a rm e r  
c a n n o t  s t a r t  to  i r r i g a t e  a g a in  u n t i l  h i s  n e x t  ' t u r n ' ,  hence he 
l o s e s  p a r t  o f  h i s  w a te r .  P r i v a t e  tube  w e l l s  a r e  th e  most 
r e l i a b l e  so u rc e  o f ' i r r i g a t i o n  w a te r ,  and t h i s  a p p e a r s  to be
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r e f l e c t e d ,  i n  th e  s i g n i f i c a n t l y  h i g h e r  y i e l d s .  These f i n d i n g s  
c o r r e s p o n d  w i th  th e  r e s u l t s  o f  th e  fo rm a l  q u e s t i o n n a i r e  su rv e y  
on y i e l d  ( C h a p te r  7»p.j515 )•
i v . The r e l a t i o n s h i p  betw een th e  p l a n t  v a r i a b l e s  and th e  y i e l d
e s t i m a t e d  from the  c ro p  s a m p le s .
In  an a t t e m p t  to a s s e s s  th e  wheat y i e l d s  more a c c u r a t e l y ,  
1000 g r a i n s  o f  wheat were a r b i t r a r i l y  ta k e n  from  each  sample and 
w eighed so t h a t  th e  mean g r a i n  w e ig h t  c o u ld  be d e te rm in e d .  I n  
th e  f i e l d ,  th e  se em in g ly  ' b e t t e r 1 c ro p s  a p p e a re d  to  s u p p o r t  th e  
l a r g e s t  e a r s ,  and one would have th o u g h t ,  th e  l a r g e s t  g r a i n s  o f  
w hea t ,  though  i t  was n o t  p o s s i b l e  to  e s t i m a t e  t h i s  d u r in g  the  
. f i e l d  work. The f i r s t  h y p o th e s i s  t e s t e d  f o r  a  r e l a t i o n s h i p  
be tw een  th e  mean y i e l d  from each  sample f i e l d  and th e  mean w e igh t  
o f  th e  s t r a w .  T h is  was u se d  a s  an in d e x  o f  t h e  s i z e  o f  th e  p l a n t .  
Somewhat s u r p r i s i n g l y ,  no s i g n i f i c a n t  r e l a t i o n s h i p  was a p p a re n t  
be tw een  th e s e  two v a r i a b l e s ,  and th e  o n ly  p l a u s i b l e  e x p la n a t i o n  
i s  a  q u a l i t a t i v e  o n e .
A c c o rd in g  to  th e  f a rm e r s  i n  th e  sample v i l l a g e s ,  th e  
q u a n t i t y  o f  th e  i n p u t s  i s  n o t  th e  o n ly  f a c t o r  to  be c o n s id e r e d  
in  w heat f a rm in g .  The t im e s  o f  a p p l i c a t i o n  a r e  a l s o  s i g n i f i c a n t .  
W hile th e  wheat i s  r i p e n i n g ,  th e  d e s s i c a t i n g  loo  winds (a  l o c a l  
c l i m a t i c  f a c t o r ) ,  blow a c r o s s  th e  Ganges p l a i n  from R a j a s t h a n ,  
and i f  th e  wheat i s  w a te re d  w h ile  th e s e  winds a r e  b lo w in g ,  th e  
g r a i n s  s h r i v e l ,  th e  w e ig h t  o f  th e  g r a i n  d e c r e a s e s  and so does 
th e  h a r v e s t .  The f a r m e r s  a r e  t a u g h t  by e x t e n s i o n  w orke rs  t h a t  
th e  new wheat s h o u ld  be w a te re d  betw een i n t e r v a l s  o f  l e n g t h  
s t i p u l a t e d  by th e  package o f  p r a c t i c e s ,  th e  p u b l i c a t i o n  by the  
M i n i s t r y  o f  A g r i c u l t u r e ,  showing f a rm e r s  th e  t h e o r e t i c a l  ap p ro a c h
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to  f a m i n g  th e  now h ig h  y i e l d i n g  v a r i e t i e s  ( 1 8 ) ,  Many f a rm e rs  
who t r i e d  to  f o l l o w  th e s e  i n s t r u c t i o n s  w a te re d  t h e i r  wheat when the  
loo  winds were b lo w in g ,  m ere ly  becau se  i t  was th e  c o r r e c t  time 
d u r in g  th e  l i f e  c y c le  o f  th e  p l a n t  to d o ' s o .  U n f o r tu n a t e l y ,  i t  
was n o t  p o s s i b l e  to  a c q u i r e  any q u a n t i t a t i v e  m a t e r i a l  on t h i s  
a s p e c t  o f  th e  s tu d y  a s  ea.ch f a n n e r  c o u ld  n o t  p r o v id e  a c c u r a t e  
i n f o r m a t io n  on th e  numerous d a t e s  o f  each  o f  h i s  i r r i g a t i o n s .
The l a c k  o f  s i g n i f i c a n t  r e l a t i o n s h i p  betw een th e  y i e l d  and
th e  number o f  w a te r in g s  i s  p r e d i c t a b l e  w i th  th e  q u a l i t a t i v e
e x p l a n a t i o n  f o r  low y i e l d s  g iv e n  by th e  f a r m e r s .  As th e  r i p e n i n g
p e r i o d  o f  th e  wheat p r o g r e s s e s ,  th e  ch a n ce s  t h a t  th e  loo  winds
w i l l  be b low ing  a r e  g r e a t e r  , a s  th e y  s t a r t  i n  e a r l y  F e b ru a ry
and i n c r e a s e  u n t i l  th e  J u l y  monsoon a r r i v e s .  The p r o b a b i l i t y
o f  f a r m e r s  w a te r in g  t h e i r  f i e l d s  when t e m p e r a tu r e s  a r e  too h ig h ,
t h e r e f o r e  i n c r e a s e s  w i th  th e  number o f  i r r i g a t i o n s .  T h is
e x p l a n a t i o n  r e s u l t s  e n t i r e l y  from th e  q u e s t i o n s  p u t  to  f a rm e rs
d u r in g  th e  second  p e r i o d  o f  e n u m e ra t io n  when d a t a  were c o l l e c t e d
on y i e l d .  I t  was i n t e r e s t i n g  t h a t  th e  f a r m e r s  i n  e a ch  o f  th e
s i x  v i l l a g e s  gave s i m i l a r  e x p la n a t i o n s  f o r  low y i e l d s  and t h e r e
were no s o c i a l  l i n k s  betw een th e  members o f  one o f  th e s e  v i l l a g e s
and th e  n e x t .  Mo f u r t h e r  d a t a  were a v a i l a b l e  on t h i s  p o i n t ,  b u t
th e  a c t i n g  B lock  Developm ent O f f i c e r  i n  B u la n d s h a h r ,  M r .B .B .L a l ,
\ ’
and th e  c h i e f  wheat b r e e d e r  a t  th e  I n d i a n  A g r i c u l t u r a l  R e s e a rc h  
I n s t i t u t e ,  D e lh i ,^ M r .V .S .M a th u r ,  b o th  c o n f i rm e d  t h a t  th e  
e x p l a n a t i o n  p ro v id e d  by th e  f a rm e r s  was h i g h l y  p r o b a b le .  W ater 
a p p l i e d  to  th e  wheat w h i le  t e m p e ra tu re s  were too  h ig h  c o u ld  be 
d e t r i m e n t a l  t o ' t h e  y i e l d .  Work by D u t to n  (1972) (19 )  on wheat 
i n  T u n i s i a  h a s  s h o rn  t h a t  y i e l d s  v a ry  a c c o r d in g  to  te m p e ra tu re
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changes  d u r in g  th e  g row th  p e r i o d  o f  th e  p l a n t s .  The e f f e c t  o f  
th e  S i ro c c o  wind i s  s i g n i f i c a n t  and so i t  seems r e a s o n a b le  to 
s u g g e s t  t h a t  th e  s i m i l a r l y  d e s s i c a t i n g  loo  winds o f  th e  Ganges 
p l a i n  c o u ld  e q u a l l y  be a f o r c e  ¥111011 a f f e c t s  wheat y i e l d s .
F a i l u r e  to  u n d e r s t a n d  f u l l y  th e  e c o l o g i c a l  demands o f  the  
new wheat v a r i e t i e s  i s  one o f  th e  main r e a s o n s  f o r  the  so c a l l e d  
’f a i l u r e ’ o f  th e  Green R e v o lu t io n  ( 2 0 ) .  New b re e d s  o f  wheat a r e  
t r i e d  and t e s t e d  u n d e r  c e r t a i n  c o n d i t i o n s ,  and r e l e a s e d  f o r  
g e n e r a l  u s e .  A g r i c u l t u r a l i s t s  a l l  too f r e q u e n t l y  f a i l  to  r e a l i s e  
t h a t  h a b i t a t  f a c t o r s  may v a ry  from a r e a  to  a r e a ,  and u n t i l  t h e s e  
d i f f e r e n c e s  from  th e  home b r e e d in g  ground o f  th e  s p e c i e s  can be 
i s o l a t e d  and th e  e f f e c t s  u n d e r s to o d ,  chance m ust c o n t in u e  to  
p l a y  a s i g n i f i c a n t  p a r t  i n  d e te r m in in g  wheat y i e l d s .
Time o f  i r r i g a t i o n  c o u ld  w e l l  have an  e f f e c t  on th e  h a r v e s t ,  
b u t  i t  i s  u n l i k e l y  to  be th e  o n ly  i n f l u e n t i a l  f a c t o r .  A no ther  
f a c t o r ,  th e  number o f  p l a n t s  p e r  u n i t  a r e a ,  was found  to  v a ry  
q u i t e  c o n s id e r a b l y  from f i e l d  to  f i e l d ,  and th e  more dense  th e  
s p r e a d  o f  p l a n t s ,  th e  b e t t e r  t h e i r  p h y s i c a l  c o n d i t i o n  seemed to  b e .  
One would e x p e c t  t h a t  t h i n l y  s c a t t e r e d  se ed  would have l e s s  
c o m p e t i t io n  f o r  s o i l  n u t r i e n t s  and so would be more l i k e l y  to  
s u c c e e d ,  b u t  on th e  c o n t r a r y ,  th e s e  f i e l d s  seemed to  s u p p o r t  
p l a n t s  o f  th e  p o o r e s t  q u a l i t y .
\
P oor  q u a l i t y  wheat c o u ld  w e l l  have r e l a t e d  to  poo r  s o i l  
and d r a i n a g e .  The l a t t e r  i s  d i f f i c u l t  to  c o n t r o l ,  b u t  the  
fo rm e r  can  be im proved  by the  a d d i t i o n  o f  c h e m ic a l  f e r t i l i z e r ,  
f o r  exam ple . O b s e rv a t io n  showed f i e l d s  o f  dense  h e a l t h y  wheat
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a lo n g s id e  p l o t s  where th e  c o n d i t i o n  o f  th e  wheat was p oo r  and 
i t  was f e l t  t h a t  v a r i a t i o n  i n  the  c o n d i t i o n  o f  th e  p l a n t s  was 
more o f t e n  a r e f l e c t i o n  o f  management m ethods r a t h e r  th a n  o v e r a l l  
s o i l  c o n d i t i o n s  i n  th e  a r e a .  E a r l i e r  a n a l y s i s  o f  s o i l s  o f  the  
area, had  shown r e l a t i v e l y  l i t t l e  d i f f e r e n c e  e i t h e r  w i t h in  o r  
be tw een  th e  s tu d y  v i l l a g e s .
The number o f  p l a n t s  i n  e ach  q u a d r a t  had been  c o u n te d  i n  
th e  f i e l d '  and t h i s  v a lu e  was r e l a t e d  to  th e  mean d ry  w e ig h t  o f  
th e  p l a n t s  i n  each  q u a d r a t .  A Spearman Rank c o r r e l a t i o n  c o - e f f i c i e n t  
o f  0 .6 8  s i g n i f i c a n t  a t  th e  .01 l e v e l  o f  p r o b a b i l i t y  (21)  was o b t a i n e d ,  
so showing t h a t  th e  few e r  th e  p l a n t s  i n  an  a r e a ,  th e  s m a l l e r  t h e i r  
s i z e .  The number o f  p l a n t s  p e r  u n i t  a r e a  was compared w i th  th e  
s e e d  r a t e ,  b u t  no s i g n i f i c a n t  r e s u l t  was o b t a i n e d  when th e  Spearman 
r a n k  c o r r e l a t i o n  was u s e d .  T h is  was a n t i c i p a t e d  b e c au se  o f  lew 
v a r i a t i o n  i n  th e  s e e d  r a t e  (C h a p te r  6 . p . 2 6 4 )  and g r e a t e r  v a r i a t i o n  
i n  th e  number o f  p l a n t s  which had  g e rm in a te d .  The p o s s i b l e  r e a s o n s  
f o r  t h i s  w i l l  be d i s c u s s e d  l a t e r  i n  th e  c h a p t e r  (p .  344- 346) ,
O b s e r v a t io n  showed t h a t  one o f  th e  main f a c t o r s  which
h in d e r e d  p l a n t  g row th  was th e  p r e s e n c e  o f  weeds. I n  none o f  th e
f i e l d s  sam pled  f o r  c ro p  c u t t i n g  e x p e r im e n ts  d i d  weeds, d e f in e d
a s  any p l a n t s  o t h e r  th a n  new o r  in d ig e n o u s  w hea t ,  c o v e r  more
th a n  f i v e  p e r  c e n t  o f  th e  m etre  q u a d r a t s .  The weed problem  was
n o t  s i g n i f i c a n t  i n  t h i s  p a r t i c u l a r  v i l l a g e ,  C h i r c h i t a ,  b u t  i t  i s
\
i n  many o t h e r s .  A l th o u g h  t h i s  s e c t i o n  does n o t  r e l a t e  d i r e c t l y  
to  th e  a r e a  c o v e re d  by th e  c rop  sam p le ,  i t  i s  none th e  l e s s  
r e l e v a n t  to  th e  c h a p te r  which exam ines p o t e n t i a l  i n f l u e n c e s  on 
th e  g row th  and y i e l d  o f  w hea t.  One o f  th e  m ain  s o u r c e s  o f  weeds
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Source: Field work for the Wheat Study -  March 1972.
Fig.  7 .1 0
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i
i s  th e  c a n a l  sy s te m . Seeds  f l o a t  down th e  d i s t r i b u t a r i e s  and 
when th e  w a te r  i s  t u r n e d  on to  th e  f i e l d s ,  th e  s e e d s  a re  
d e p o s i t e d  and g e rm in a te  among th e  w heat.  As th e  i n i t i a l  i r r i g a t i o n  
o f  th e  f i e l d s  t a k e s  p l a c e  b e fo r e  th e  wheat i s  sown, th e  weeds 
have  a head  s t a r t .  T h is  c o u ld  be one o f  th e  r e a s o n s  f o r  the  
lo w e r  y i e l d s  i n  th e  wheat f i e l d s  o f  th e  c a n a l  v i l l a g e s  i n  the  
sam p le .  I t  i s  a d i g r e s s i o n  from th e  c ro p  sample s tu d y ,  b u t  i t  i s  
w orth  g i v i n g  b r i e f  c o n s i d e r a t i o n  to some f i e l d  work c a r r i e d  
o u t  on th e .  weed d i s t r i b u t i o n  i n  f i e l d s  i n  a c a n a l  v i l l a g e .
The v i l l a g e  i n  q u e s t i o n  was S a b d a lp u r ,  one o f  th e  th r e e  
sample v i l l a g e s  which r e c e i v e s  w a te r  from th e  c a n a l  sy s tem .
The weeds i n  t h e  f i e l d s  b o r d e r in g  th e  c a n a l s  were e x tre m e ly  dense  
and d e c r e a s e d  i n  d e n s i t y  w i th  d i s t a n c e  from  th e  c a n a l  o r  sub-3 
“ S i d i a r y  i r r i g a t i o n  c h a n n e l .  F r e q u e n t l y  th e  weed c o v e r  was so 
dense  t h a t  th e  w heat had  been choked l e a v i n g  o n ly  a few, 
i s o l a t e d  p l a n t s ,  o r  p e rh a p s  none a t  a l l .  These p rob lem s o f  weed ■ 
p e s t s  were a lm o s t  a b s e n t  i n  th e  tube  w e l l  v i l l a g e s  where th e  
w a te r  was r e l a t i v e l y  f r e e  from t r a n s p o r t e d  m a t e r i a l ,  and so ,  
i n  th e  c ro p  sam ple s tu d y  th e  problem  d id  n o t  a r i s e .  A m inor  
s tu d y  was c a r r i e d  o u t  i n  S a b d a lp u r ,  a  c a n a l  v i l l a g e  o f  t e n  f i e l d s  
a r b i t r a r i l y  c h o sen ,  which were a lo n g s id e  thq  c a n a l  d i s t r i b u t a r y  
o r  one o f  th e  i r r i g a t i o n  c h a n n e ls  l e a d i n g  from  i t .  Two. t r a n s e c t s
i
were t a k e n  a c r o s s  e a ch  f i e l d  a t  r i g h t  a n g le s  to  t h e  c a n a l ( F i g . 7 .10)
The t r a n s e c t s  were ta k e n  a t  a p p ro x im a te ly  e q u a l  i n t e r v a l s  
a lo n g  th e  f i e l d  and w i th  a s i m i l a r  d i s t a n c e  betw een  them ( F ig .7 - 1 0 )  
Q u a d ra ts  were th e n  p l a c e d  a t . f i v e  m etre  i n t e r v a l s  and the  
p e r c e n ta g e  weed c o v e r  was r e c o r d e d  by th e  Braun B la n q u e t  r a p i d  
s u rv e y  method ( 2 2 ) ,  and 12 q u a d r a t s  were exam ined i n  each  t r a n s e c t .
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T ab le  showing t)ie change i n  weed c o v e r  i n  t e n  wheat f i e l d s  
w i th  i n c r e a s i n g  d i s t a n c e  from th e  edge b o r d e r in g  th e  c a n a l .
I n c r e a s i n g  d i s t a n c e  from edge o f  f i e l d  
n e a r e s t  c a n a l .
Q uad ra t  number.
P e r c e n ta g e  
weed c o v e r .
1 1 I i 5 6 7 8 9 10 1 1
below7 1 2 4 8 1 1 20 18
1 10 2 8 14 12 4 2
11 - 20 6 2
21 - 30 2 10 2
31 - 40 6-. 2
41 - 50 ±0 2
51 - 60 8 8
61 - 70 4 6
71 - 80 2 2 4
81 - 90 4 8 2
91 - 100 14 6
12
20 q u a d r a t s
f u r t h e s t  
from 
c a n a l .
T o t a l 20 q u a d r a t s  (2  q u a d r a t s  from e a ch  o f  10 f i e l d s )
q u a d r a t  
n e a r e s t  
c a n a l .
■Source: F i e l d  work f o r  th e  Wheat S tudy  i n  S a b d a lp u r ,
March 1972.
F i g .  7 .11 .-
>14
The r e s u l t s  i n  F i g . 7.11 show t h a t  the wheat h as  a v e ry  poor
chance o f  s u r v i v a l  n e a r e s t  th e  f i e l d  edge b o r d e r i n g  th e  c a n a l
d i s t r i b u t a r y .  T h is  a r e a  i s  th e  f i r s t  to  be a f f e c t e d  by i r r i g a t i o n
w a te r  and. th e  c o v e r  o f  weeds, m o s t ly  R a n u n c u la c e a e , was a lm o s t
co m p le te ;  L o sse s  due to  weed p e s t s  must have been h ig h ,  p a r t i c u l a r l y '
i n  th e  s m a l l e r  f i e l d s ,  and even though weed p e s t s  d id  n o t  have a
s i g n i f i c a n t  e f f e c t  i n  C h i r c h i t a ,  th e  tu b e  w e l l  i r r i g a t e d  v i l l a g e
where th e  y i e l d  s tu d y  was c a r r i e d  o u t ,  th e y  would have been
s i g n i f i c a n t  had  th e  s tu d y  been  con d u c ted  i n  a c a n a l  i r r i g a t e d
v i l l a g e .  F o r  t h i s  r e a s o n ,  th e  a d d i t i o n a l  s tu d y  i n  S a b d a lp u r  i s
r e l e v a n t  to t h i s  s e c t i o n  on wheat y i e l d s .
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A lth o u g h  weeds d i d  n o t  have a s i g n i f i c a n t  e f f e c t  on the  
wheat y i e l d  i n  C h i r c h i t a  th ro u g h  r e d u c in g  th e  c ro p  c o v e r ,  the  
number o f  p l a n t s  p e r  u n i t  a r e a  d id  show c o n s id e r a b l e  v a r i a t i o n  
i n  th e  s tu d y  v i l l a g e  and c o u ld  w e l l  have i n f l u e n c e d  c rop  
p r o d u c t i o n .  As th e  c ro p  d e n s i t y  would a p p e a r  to r e l a t e  d i r e c t l y  
to  th e  s e ed  r a t e ,  th e  r e l a t i o n s h i p  betw een  th e  wheat y i e l d s  and 
th e  s e e d  r a t e  was exam ined . D ata  t a k e n  from th e  q u e s t i o n n a i r e  
shows t h a t  t h e r e  was no s i g n i f i c a n t  r e l a t i o n s h i p  betw een th e s e  
two v a r i a b l e s  , and a l s o  t h a t  th e  answ ers  o f  th e  f a rm e r s  showed 
t h a t  t h e r e  was l i t t l e  v a r i a t i o n  i n  t h e i r  s e e ’d r a t e .  The c rop  
sam ple s tu d y ,  how ever, found  c o n s id e r a b l e  v a l u a t i o n  i n  th e  number 
o f  p l a n t s  p e r  u n i t  a r e a  and so t h i s  f a c t o r  was combined w i th  an 
e s t i m a t e  o f  th e  i n d i v i d u a l  g r a i n  w e ig h t  from each  sam ple , and th e  
q u a n t i t y  o f  s e e d  p e r  u n i t  a r e a  which had g e rm in a te d ,  o r  a t  l e a s t  
s u r v i v e d ,  was c a l c u l a t e d  from t h i s .  T h is  e s t i m a t e d  se ed  r a t e  
showed a f a r  g r e a t e r  ran g e  th a n  th e  o r i g i n a l  s e e d  r a t e  and i t  was 
much lo w e r .  F i g . 7..12 compares th e  p r o p o r t i o n  o f  s e ed  p e r  u n i t  a r e a
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whicn s u r v iv e d  w rth  th e  o r i g i n a l  s e ed  r a t e ,  o b t a i n e d  from the  
q u e s t i o n n a i r e  d a t a .  9 7 .0 0  p e r  c e n t  o f  th e  f a r m e r s  had  sown 
86 .4 5  kg . o f  s e e d  p e r  h e c t a r e  (7 kg . p e r  b ig h a )  o r  m ore, and 
i n  6 5 .6 4  p e r  c e n t  o f  th e  c a s e s  th e  p l a n t  s u r v i v a l  r a t e  f e l l  
below the . o r i g i n a l  s e e d  r a t e .
Ta b le  com paring  th e  e s t im a te d  s u r v i v a l  r a t e  o f  wheat se e d  
w i th  th e  q u a n t i t y  o f  s e ed  t h a t  was sown.
(B ased  on r e s u l t s  o f  c rop  c u t t i n g  sam p les)
Kg. /  b ig h a Kg. /  h a .
E s t im a te d  
s u r v i v a l  
r a t e  o f  
wheat se ed
Seed r a t e  
a c c o r d in g  
q u e s t io n n  
d a ta
2 .0  -  2 .9 24 .7  - 36 .9 5 .9
3 .0  -  3 .9 3 7 .0  - 49-3 11 ,8
4 .0  -  4 .9 4 9 .4  - 61 .6 20 .6
5 .0  -  5 .9 61 .7  - 7 3 .9 14.-7
6 .0  -  6 .9 7 4 .0  - 8 6 .3 14-7 2 .9
7 .0  ~ 7-9 8 6 .4  - 9 8 .7 17 .6 ,64.7
8 .0  -  8 .9 9 8 .8  - 111 .0 2 .9 26 .5
9 -0  -  9 .9 111.1 - 123 .4 5 .9 2 .9
10 .0  -  10 .9 123.5  - 135.7 5 .9 2 .9
S o u rc e :  F i e l d  work f o r  C h i r c h i t a  Crop Sample, S tu d y .
March and A p r i l  1972.
F i g . 7 .1 2 .
The p r o p o r t i o n  o f  th e  s e e d  which had g e rm in a te d  and 
s u r v i v e d  th e  g row ing  s e a s o n  showed a s i g n i f i c a n t  r e l a t i o n s h i p  
w i th  th e  g r a i n  y i e l d  when examined by th e  Spearman ran k  




a t  th e  one p e r  c e n t  l e v e l .  T h is  low s u r v i v a l  r a t e  o f  s e ed  seemed 
to p r o v id e  a l o g i c a l  e x p la n a t i o n  f o r  th e  l a r g e  q u a n t i t i e s  o f  se ed  
f a rm e r s  wei'e sowing f o r  t h e i r  e a r l y  new v a r i e t i e s .  A mean se ed  
r a t e  o f  9 6 .5 8  kg . p e r  h e c t a r e  i s  f a r  i n  e x c e s s  o f  th e  25 ~ 35 kg. 
n e c e s s a r y  f o r  most o f  th e  e a r l y  doub le  gene v a r i e t i e s .  The m argin  
o f  10 kg .  a l lo w s  f o r  v a r i e t a l  d i f f e r e n c e s .  F o r  i n s t a n c e ,
K a lyansona  r e q u i r e s  2 5 .00  to, 3 0 .0 0  k g .  p e r  h e c t a r e ,  w h i le  S o n a l ik a ,  
which t h e o r e t i c a l l y  has  s l i g h t l y  low er  y i e l d  c a p a b i l i t i e s  (23)?  
needs  a s e e d  r a t e  o f  3 0 .0 0  to  3 5 .0 0  kg . p e r  h e c t a r e  i f  e q u a l ly  
h ig h  y i e l d s  a r e  to  be m a in ta in e d .  The o n ly  f e a s i b l e  e x p la n a t i o n  
i s  t h a t  an  e x t r e m e ly  h ig h  se ed  r a t e  can com pensate  f o r  d e f i c i e n c i e s  
i n  th e  s e e d  q u a l i t y .
I t  i s  e a sy  to  sp e ak  o f  h ig h  y i e l d s  r e l a t i v e  to  h ig h  in p u t  
l e v e l s ,  b u t  o t h e r  v a r i a b l e s  such  a s  t im e  o f  th e  i n p u t s  are. a l s o  
s i g n i f i c a n t .  U n f o r tu n a t e l y ,  i t  was n o t  p o s s i b l e  to  o b t a i n  a g r e a t  
d e a l  o f  i n f o r m a t io n  on t h i s  a s p e c t .  I t  h a s  been  shown by the  
I n d ia n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e ,  D e lh i  t h a t  sowing e i t h e r  
too  e a r l y  o r  too  l a t e  can a f f e c t  y i e l d s  b e c au se  th e  g r a i n  may 
n o t  have  a chance  to  m atu re  p r o p e r l y  ( 24) .  The m a j o r i t y  o f  th e  
f a r m e r s  how ever, d id  sow m ost o f  t h e i r  s e e d  a t  th e  c o r r e c t  t im e ,  
though  t h e r e  were c o n s id e r a b l e  v a r i a t i o n s  from th e  t h e o r e t i c a l  
p a t t e r n  i n  th e  c a s e  o f  th e  second  sowing o f  e a r l y  wheat and th e  
l a t e  v a r i e t i e s  (C h a p te r  6 . p .  271 .& 4 ) l f  th e  m a t u r a t io n  o f  th e  g r a i n  
i s  i n  any way ham pered , y i e l d s  may drop  s l i g h t l y  o r  even 
s i g n i f i c a n t l y ,  b u t  what i s  worse i s  t h a t  much o f  th e  wheat may be 
s t e r i l e  and in c a p a b le  o f  p ro d u c in g  a c rop  th e  f o l l o w in g  y e a r .
S i m i l a r l y ,  i f  th e  wheat i s  w a te re d  a t  th e  wrong tim e th e
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g r a i n  s h r i v e l s  and i s  deform ed and th e  y i e l d s  d ro p .  Many o f
t h e s e  g r a i n s  a r e  s t e r i l e .  M r.V .S .M athu r ,  th e  c h i e f  wheat
b r e e d e r  a t  th e  A g r i c u l t u r a l  R e se a rc h  I n s t i t u t e ,  D e lh i ,  p o in te d
o u t  th e  s i g n i f i c a n t  p a r t  o f  th e  h a r v e s t  t h a t  was a l l  too  o f t e n
s t e r i l e  '.grain* and n o t  f e r t i l e  ' s e e d ' .  U n f o r tu n a t e l y ,  w h ile
th e  wheat from th e  c rop  c u t t i n g  sam ples  was b e in g  s t o r e d  a t  th e
I n d ia n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e ,  D e l h i ,  much was d e s t r o y e d
by w e e v i ls  a nd , so- no f u r t h e r  e x p e r im e n t  c o u ld  be c a r r i e d  o u t  to
s e e  what p r o p o r t i o n  o f  th e  s e e d  c o u ld  g e r m in a t e .  I t  i s  v e ry
im p o r ta n t  t h a t  po o r  f a rm in g  t e c h n iq u e s  d u r in g  one s e a s o n  can
a f f e c t  more th a n  j u s t  th e  wheat y i e l d  o f  th e  one p a r t i c u l a r  r a b i
s e a s o n .  The y i e l d  o f  h a r v e s t s  to  come can a l s o  be a f f e c t e d ,
p a r t i c u l a r l y  i f  th e  s e e d  i s  n o t  renewed f r e q u e n t l y .  I t  i s
p o s s i b l e  to  se e  why so many fa rm e r s  c la im e d  t h a t  t h e i r  y i e l d s
had  f a l l e n  a l t h o u g h  th e y  had  t r i e d  to f o l l o w  th e  r u l e s  o f  the
package  o f  p r a c t i c e s .  U n f o r tu n a t e l y ,  many f a r m e r s  do n o t  renew
t h e i r  s e e d  from governm ent o r g a n i z a t i o n s  such  a s  th e  N a t io n a l
S eeds  C o r p o r a t io n .  They exchange se ed  w i th  t h e i r  n e ig h b o u r s .
They c la im  t h a t  t h i s  i s  to  p r e v e n t  th e  deve lopm en t o f  p a r a s i t e s
i n  one a r e a .  I t  i s  c la im e d  by many a u t h o r i t i e s ,  f o r  exam ple,
M r.V .S .M athu r  o f  th e  I n d i a n  A g r i c u l t u r a l  I n s t i t u t e ,  D e lh i ,
t h a t  t h e r e  i s  no g e n e t i c  d r i f t  i n  wheat a s  t h e r e  i s  i n  r i c e .
T h e o r e t i c a l l y ,  i t  would be p o s s i b l e  to  m a i n t a i n  a pu re  s t r a i n  o f
\
wheat i n d e f i n i t e l y .  The t r u e  r e a s o n  f o r  th e  r e n e w a l  o f  s e e d  a f t e r  
f o u r  y e a r s  was n e v e r  d i s c o v e r e d ,  b u t  from th e  r e l a t i o n s h i p s  betw een 
th e  s e e d  r a t e  and th e  p l a n t  s u r v i v a l  r a t e ,  i t  seems t h a t  much o f  
th e  p l a n t  p roduce  i s  i n f e r t i l e  and so m ust l e a d  to lo w er  h a r v e s t s  
e a ch  y e a r  i f  th e  s e ed  i s  n o t  renewed f r e q u e n t l y .
R e l a t i n g  t h i s '  to  one o f  th e  o r i g i n a l  in d e p e n d e n t  v a r i a b l e s ,
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i t  was th e  h i g h e r 'c a t s t e  f a r m e r s ,  th e  J a t s ,  Brahm ins and R a jp u ts  
who had th e  lo w e s t  se ed  r a t e s  o f  a l l  th e  sam ple f a r m e r s ,  bu t  
when th e  f r e q u e n c y  c u rv e s  o f  th e  se ed  r a t e s  among th e  t h r e e  c a s t e  
g ro u p s  were compared by th e  Eolm ogorov-Sm irnov t e s t  ( 2 5 ) ,  t h e r e  
was no s i g n i f i c a n t  d i f f e r e n c e ,  showing t h a t  th e  v a r i a t i o n  which 
e x i s t e d  was p r o b a b ly  due to ch a n ce .  The m ost im p o r ta n t  f e a t u r e  
o f  th e  s e e d  r a t e  d a t a  i s  t h a t  even th e  lo w e s t  l e v e l s  were n e a r l y  
t h r e e  t im e s  t h a t  which s h o u ld  have been n e c e s s a r y  ( F i g . 7 . 1 3 ) .
T ab le  showing th e  mean se ed  r a t e  u se d  by e ach  c a s t e .
Kg. /  b ig h a  Kg. /  h a .  ' C a s te  g r o u p .
7 .9  97*57 I .  J a t s ,  B rahm ins ,  R a j p u t s .
8 .3  102.51 I I .  Lodhas and  G u ja r s .
8 .0 5  99*42 I I I .  M uslim s, M u s lim -R a jp u ts ,
and  Chamars.
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
F i g . 7 .1 3 .
The J a t s  and B rahm ins, members o f  c a s t e  g roup  I ,  d id  te n d  
to  have  th e  l a r g e r  h o ld in g s  i n  C h i r c h i t a .  They had  a c c e s s - t o
1
p r i v a t e  tu b e  w e l l s  w h i le  th e  governm ent tube  w e l l s  were u se d  
by th e  M u s lim -R a jp u ts  and ' Chamars o f  th e  sam p le ,  th e  members o f  
c a s t e  g roup  I I I .  I t  i s  s t i l l  a lm o s t  im p o s s ib l e  to  d i s c o v e r  
w hich v a r i a b l e s  have th e  g r e a t e s t  e f f e c t  on y i e l d ;  b u t  i t  does 
seem t h a t  such  i n f l u e n t i a l  v a r i a b l e s  may a c t  o v e r  more th a n  one 
s e a s o n ,  and t h e i r  e f f e c t s  may be c u m u la t iv e .
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The f i n a l  v a r i a b l e  from th e  c rop  sample which showed 
some v a r i a t i o n  was th e  p r o t e i n  o f  the  w heat.  T h is  too was 
c a l c u l a t e d  f o r  each  o f  th e  105 sam ples  o f  wheat h a r v e s t e d  from 
C h i r c h i t a  a t  th e  I n d ia n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e  i n  
D e l h i .  These d e t a i l s  were p ro v id e d  by D r .A u s t in  o f  th e  wheat 
b r e e d in g  s e c t i o n  ( F ig .7 - 1 4 ) *
Comparison betw een the  t h e o r e t i c a l  and th e  a c t u a l  p r o t e i n  c o n te n t
o f  th e  f i e l d  wheat s a m p le s .
V a r i e t y T h e o r e t i c a l  
p r o t e i n  c o n te n t
I n d ig e n o u s
im proved  10 .00
v a r i e t i e s
K alyansona  12 .00
S o n a l ik a  13*00
H i r a  and M oti 14*00
( t r i p l e  gene)
A c tu a l  p r o t e i n  c o n te n t  
o f  f i e l d  wheat sam ples,




S o u rc e :  T h e o r e t i c a l  v a lu e s  o b t a in e d  from D r .A u s t in ,
wheat b r e e d in g  s e c t i o n , . I n d i a n  A g r i c u l t u r a l  
R e s e a rc h  I n s t i t u t e ,  D e lh i  -  S ep tem ber 1972.
A c tu a l  p r o t e i n  c o n te n t  from c ro p  sam ple s tu d y  
i n  C h i r c h i t a  v i l l a g e  -  March 1972 . '
F i g . 7*14*
A c c o rd in g  to  M r.V .S .M athur  o f  th e  I n d ia n  A g r i c u l t u r a l  
R e s e a rc h  I n s t i t u t e  i n  D e lh i ,  th e  p r o t e i n  c o n t e n t  s h o u ld  r e f l e c t  
th e  adequacy  o f  th e  w a te r  and f e r t i l i z e r  i n p u t s  and so t h e s e  
d a t a  s h o u ld  conform  to  o r  c o n f l i c t  w i th  th e  answ ers  th e  f a rm e r s
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gave on th e  q u a n t i t y  o f  i n p u t s  i n t o  th e  w hea t.  T h e o r e t i c a l l y ,  
a d e q u a te  f e r t i l i s e r  and t im e ly  a p p l i c a t i o n s  o f  w a te r  sh o u ld  
p roduce  h ig h  y i e l d s  o f  wheat and so the  p r o t e i n  c o n te n t  o f  each  
sam ple was r e l a t e d  to th e  one th ousand  g r a i n  w e ig h t  to see  i f  
t h e r e  was any s i g n i f i c a n t  r e l a t i o n s h i p  betw een th e s e  v a r i a b l e s .
There  was no r e a s o n  to  r e l a t e  th e  p r o t e i n  c o n te n t  to th e  
mean y i e l d  because , a d i f f e r i n g  seed  r a t e  c o u ld  g iv e  r i s e  to  
d i f f e r e n t  y i e l d s  and th e  p r o t e i n  c o n te n t  need  show no r e l a t i o n ­
s h ip  w i th  t h i s  a t  a l l .  The th o usand  g r a i n  w e ig h t  how ever, co u ld  
show a r e l a t i o n s h i p  betw een p r o t e i n  c o n te n t  and y i e l d ,  and so th e  
Spearman ra n k  c o r r e l a t i o n  was u se d  to  t e s t  f o r  th e  p re s e n c e  o f  a 
r e l a t i o n s h i p .  A c o e f f i c i e n t  o f  0 .4 5  was o b t a i n e d  which was 
j u s t  s i g n i f i c a n t  a t  th e  95 p e r  c e n t  l e v e l  o f  p r o b a b i l i t y .  The 
d a t a  were w e l l  s c a t t e r e d  and th e  s i g n i f i c a n t  r e s u l t  looked  as  
though  i t  may have been  p u r e l y  ch a n ce .  Many o f  th e  l i g h t e r  g r a i n s  
a p p e a re d  to  have th e  h i g h e r  p r o t e i n  c o n te n t  and t h i s  seemed to 
be i n e x p l i c a b l e .  The c o n c lu s io n  f i n a l l y  r e a c h e d  a f t e r  exam in ing  
a l l  th e  sam ples  i n  c o n ju n c t io n  w ith  th e  p r o t e i n  r e s u l t s  was t h a t  
many o f  th e  h ig h  p r o t e i n  c o n te n t  sam ples  had s h r i v e l l e d  g r a i n s .
I f  f o r  some r e a s o n  th e  g r a i n  s h r i v e l l e d  and i t s  t o t a l  mass 
d e c r e a s e d , t h e  p r o t e i n  c o n te n t  which i s  o n ly  a r e l a t i v e  m easurem ent
c o u ld  i n c r e a s e  s i g n i f i c a n t l y  a s  i t  i s  u n a f f e c t e d  by changes i n  th e
\
mass o f  th e  g r a i n .  T h is  c o u ld  e x p la i n  th e  l a c k  o f  r e l a t i o n s h i p  
and th e  se em in g ly  h ig h  p r o t e i n  i n  th e  c a se  o f  some low g r a i n  
w e i g h t s .
A c c o rd in g  to  M r.V .S .M athur  o f  th e  I n d ia n  A g r i c u l t u r a l  
R e s e a rc h  I n s t i t u t e  i n  D e l h i ,  p r o t e i n  c o n te n t  v a r i e s  in  r e l a t i o n
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to  i n p u t s  o f  f e r t i l i z e r  and w a te r  a s  th e s e  a r e  two v a r i a b l e s  
o'f g r e a t  im p o r ta n c e  i n  th e  l i f e  o f  th e  p l a n t .  No d a t a  were 
a v a i l a b l e  f o r  th e  q u a n t i t y  o f  w a te r  which f a r m e r s  had u se d  and' 
t h e r e  were no r e l a t i o n s h i p s  o f  any s i g n i f i c a n c e  betw een th e  
number o f  i r r i g a t i o n s  o r  th e  s o u rc e  and th e  p r o t e i n  c o n te n t  o f  
th e  w hea t .  F e r t i l i z e r  d a t a  d id ,  however, p r o v id e  some i n t e r e s t i n g  
r e s u l t s  i n  t h i s  c o n t e x t .  The Spearman ra n k  c o r r e l a t i o n  was 
once more u s e d ,  and a c o e f f i c i e n t  o f  0 .7 6  which Vas h i g h ly  
s i g n i f i c a n t  a t  th e  0.1 p e r  c e n t  l e v e l  o f  p r o b a b i l i t y .  T h is  was 
p l e a s i n g  m a in ly  b e c au se  i t  d id  c on firm  th e  a n sw ers  g iv e n  by the  
f a r m e r s  c o n c e r n in g  t h e i r  f e r t i l i z e r  i n p u t s .
7*6. C o n c lu s io n .
I n  c o n c lu s i o n ,  th e  v a r i a b l e s  which a p p e a r  to  have  g r e a t e s t  
s i g n i f i c a n c e  on th e  wheat y i e l d  from th e  q u e s t i o n n a i r e  d a t a ,  a r e  
s u f f i c i e n t  f e r t i l i z e r  and a r e l i a b l e  s o u rc e  o f  w a te r .  I t  was 
s u r p r i s i n g  t h a t  c a s t e  and th e  o t h e r  v a r i a b l e s  w i th  which i t  i s  
c o - l i n e a r ? such  a s  farm  s i z e  and e d u c a t io n  l e v e l ,  p ro v id e  no 
s i g n i f i c a n t  e x p l a n a t i o n  f o r  th e  v a r i a t i o n  w i t h in  th e  y i e l d .
The r e a s o n  f o r  t h i s  i s  p r o b a b ly  t h a t  C h i r c h i t a  c o n ta i n s  some o f  
th e  b e s t  f a r m e r s  o f  c a s t e  group  I , t h e  J a t s  and  B rahm ins , and 
some o f  th e  w o r s t  o f  c a s t e  group  I I I ,  m a in ly  M u s l im - R a jp u ts .
I t  was i n t e r e s t i n g  to  f i n d  t h a t  t h e r e  was a lm o s t  no com m unication 
be tw een  t h e s e  two g ro u p s  o f  p e o p le  and t h i s  was l a r g e l y  r e f l e c t e d  
i n  t h e i r  d i f f e r i n g  a d o p t io n  r a t e s  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  
a s  a p p a r e n t  i n  C h a p te r  4>p. 179•
A dequate  f e r t i l i z e r  a p p l i c a t i o n  and a r e l i a b l e  s o u rc e  o f  
w a te r  emerge y e t  a g a in  i n  th e  second  s e c t i o n  a s  v a r i a b l e s  f o r  a 
s i g n i f i c a n t  p a r t  o f  th e  v a r i a t i o n  i n  y i e l d .  I n  a d d i t i o n  to  t h e s e ,
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Diagram to  show th e  v a r i a b l e s  which a p p e a r  to  have a s i g n i f i c a n t
e f f e c t  o?i th e  y i e l d .












QUALITY OF SEED 
AS INDICATED BY 
<fo SURVIVAL
v   ^ P o s s ib l e  i n d i r e c t  r e l a t i o n s h i p .
( .0 0 1 )  L eve l  o f  s i g n i f i c a n c e  o f  r e l a t i o n s h i p .
_^  S t a t i s t i c a l l y  s i g n i f i c a n t  r e l a t i o n s h i p  w ith
d i r e c t i o n  i n d i c a t e d .
 ► P o s s ib l e  c a u s a l  r e l a t i o n s h i p ,  n o t  s t a t i s t i c a l l y
s i g n i f i c a n t .
■j V a r ia b l e s  which a p p e a r  to  have a v e ry  h ig h ly  
LJ s i g n i f i c a n t  e f f e c t  o n ^ y ie l d .
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
F i g . 7 .1 5 .
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th e  c ro p  sample r e s u l t s  have shown the  q u a l i t y  o f  th e  se ed  which
i s  so mi i s  o f  g r e a t  i m p o r ta n c e . I t  may seem an o b v io u s  n e c e s s i t y
to  sow se ed  c a p a b le  o f  g e r m in a t io n ,  b u t  th e  im p o r ta n c e  o f  s e l e c t i n g
w e l l  form ed g r a i n s  o f  wheat from th e  h a r v e s t ,  s p e c i f i c a l l y  f o r
s e e d  i s  n o t  a f e a t u r e  which h a s  been g iv e n  much em phasis  in
e x t e n s i o n  l i t e r a t u r e .  I t  i s  o n ly  m en tioned  b r i e f l y  i n  an e d i t i o n
o f  th e  ’package  o f  p r a c t i c e s ' ,  p u b l i s h e d  f o r  th e  P un jab  ( 2 6 ) .  A
s i m i l a r  s e t  o f  r u l e s  was n o t  a v a i l a b l e  f o r  U t t a r  P ra d e s h .  The
f a rm e r s  in v o lv e d  i n  the  q u e s t i o n n a i r e  s u rv e y  who had  r e c e iv e d
i n s t r u c t i o n  on new te c h n iq u e s  i n  wheat f a rm in g  from l o c a l
e x t e n s i o n  w o rk e rs  a p p e a re d  to  ig n o r e  th e  p r a c t i c e  o f  s o r t i n g  t h e i r
s e e d .  I t  was r e f l e c t e d  i n  th e  low g e rm in a t io n  o r  p l a n t  s u r v i v a l
r a t e  i n  c o m p a r i s o n 'w i th  a b s u r d ly  h ig h  se ed  r a t e s  ( F i g . 7 . 1 2 ) ,  and
i s  c l e a r l y  a f a c t o r  which c o u ld  have had a s i g n i f i c a n t  e f f e c t
on th e  wheat y ie ld . .  I t  i s  n o t  p o s s i b l e  to u se  th e  n o n - p a r a m e t r i c
p a r t i a l  and m u l t i p l e  c o r r e l a t i o n  te c h n iq u e s  to  t r y  to  i s o l a t e  th e
e f f e c t s  o f  e a ch  and a l l  o f  th e  in d e p e n d e n t  v a r i a b l e s ,  because
some o f  th e s e  which a p p e a r  to  be o f  g r e a t e s t  s i g n i f i c a n c e  a r e
n o m in a l ly  s c a l e d ,  and t h i s  i s  too low a l e v e l  o f  m easurem ent f o r
th e  t e s t  to  be c a r r i e d  o u t  s u c c e s s f u l l y .  C a s te ,  e d u c a t io n  l e v e l
and th e  so u rc e  o f  i r r i g a t i o n  were r e c o rd e d  i n  nom ina l s c a l e  o n ly .
As th e  d e g re e  o f  e x p la n a t i o n  o f  th e  v a r i a t i o n  i n  th e  wheat y i e l d
c a n n o t  be r e d u c e d  to  a  s i n g l e  c o r r e l a t i o n  c o e f f i c i e n t ,  the
c o n c lu s io n  w i l l  have to rem ain  a t  the  l e v e l  o f  th e  model i n
F i g . 7-15* T h is  d iag ram  shows th e  most s i g n i f i c a n t  r e l a t i o n s h i p  
| )
be tw een  th e  in d e p e n d e n t  v a r i a b l e s  and th e  y i e l d .  I n t e r ­
r e l a t i o n s h i p s  betw een th e s e  so c a l l e d  ’i n d e p e n d e n t ’ v a r i a b l e s  
a r e  a l s o  m arked so t h a t  i n d i r e c t  r e l a t i o n s h i p s  a r e  n o t  o m i t te d  
a l t h o u g h  t h e i r  e x t e n t  c a n n o t  be q u a n t i f i e d  i n  s u f f i c i e n t  d e t a i l .
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R e f e r r i n g  back  to the  i n t r o d u c t o r y  p a ra g ra p h  o f  t h i s  
c h a p t e r ,  i t  h a s  been shown t h a t  t h e r e  i s  more to a s s e s s i n g  the  
* s u c c e s s  o f  th e  h ig h  y i e l d i n g  v a r i e t i e s  th an  an e s t i m a t e  o f  the
number o f  p a r t i c i p a n t s  i n  th e  programme. H aving  examined i n  
some d e t a i l  th e  m ethods f a rm e r s  a r e  u s in g  and t h e i r  p o t e n t i a l  
r e l a t i o n s h i p s  w i th  y i e l d ,  th e  c la im s  o f  th e  m a jo r  n u l l  h y p o th e s i s  
(C h a p te r  2 .P .59), t h a t  f a rm e r s  a r e  n o t  f u l l y  r e a l i s i n g  the  
p o t e n t i a l  o f  t h e i r  new h ig h  y i e l d i n g  v a r i e t i e s ,  c a n n o t  be r e j e c t e d .  
Y ie ld s  a r e  on a v e ra g e  below th e  c a p a b i l i t i e s  o f  th e  new v a r i e t i e s ,  
b u t  one c a n n o t  a t t r i b u t e  t h i s  e n t i r e l y  to  th e  in ad e q u a c y  o f  
m a t e r i a l  i n p u t s .  Much work s t i l l  n eed s  to be done i n  t h i s  a r e a  
by th e  e x t e n s i o n  s e r v i c e s  to  h e lp  th e  f a r m e r s  to  a c c e p t  and 
u n d e r s t a n d  th e  d i f f e r e n c e s  i n  th e  l i f e  c y c le  p a t t e r n s  o f  th e  
new h ig h  y i e l d i n g  v a r i e t i e s  from th e  t r a d i t i o n a l l y  grown 
w h e a t .
CHAPTER 8 .
Some p rob lem s f a c i n g  th e  f a rm e r  i n  o b t a i n i n g  c r e d i t  and m a t e r i a l
i n p u t s  f o r  h i s  f a rm .
S o u rc e s  o f  c a p i t a l  i n p u t s  a v a i l a b l e  to  th e  c u l t i v a t o r .
8 . 1 .  I n t r o d u c t i o n .
The new wheat v a r i e t i e s  may have been  a d o p te d  v e ry  r e a d i l y  by 
a lm o s t  e v e ry  f a r m e r  i n  th e  s tu d y  a r e a  ( F i g . 4 . 2 ) ,  b u t  th e  same c anno t  
be s a i d  f o r  th e  new fa rm in g  t e c h n iq u e s  n e c e s s a r y  f o r '  t h e  new se ed s  
( P i g . 6 . 1 7 ) .  The f a rm e r  a p p e a r s  to  have m o d if ie d  h i s  app roach  to 
wheat c u l t i v a t i o n ,  b u t  n o t  s u f f i c i e n t l y  to  o p t im iz e  y i e l d s ,  and he 
i s  o f t e n  c r i t i c i s e d  f o r  n o t  a p p ly in g  s u f f i c i e n t  w a te r  and f e r t i l i z e r  
to  h i s  f i e l d s .  J u s t  what p r o p o r t i o n  o f  th e  i n p u t s  which he n eed s  a r e  
w i t h in  h i s  r e a c h ,  how ever, has  y e t  to  be c o n s id e r e d .  E a r l i e r  c h a p te r s  
have shown t h a t  th e  f a rm e r s  o f  th e  s tu d y  a r e a  were a t  l e a s t  aware o f  
many o f  th e  d i f f e r e n t  f a rm in g  t e c h n iq u e s  r e q u i r e d  by th e  new h ig h  
y i e l d i n g  v a r i e t i e s ,  b u t  one c o m p la in t  a b o u t  th e  'new te c h n o lo g y '  was 
common. The c u l t i v a t o r s  a p p r e c i a t e d  t h a t  t h e i r  i n p u t  l e v e l s  were 
o f t e n  low and gave a s  t h e i r  main re a s o n  f o r  t h i s  s i t u a t i o n ,  th e  
in a d e q u a c y  o f  s u p p l i e s  o f  i n p u t s  when th e y  were needed  m o st .  The 
p rob lem s a s s o c i a t e d  w i th  th e  s u p p ly  o f  i r r i g a t i o n  w a te r  have been 
c o n s id e r e d  i n  C h a p te r  7-3* S u p p l ie s  o f  f e r t i l i z e r  a r e  a p p a r e n t l y  
i n s u f f i c i e n t  and f a rm e r s  o f  th e  s tu d y  a r e a  had  o f t e n  been u n a b le  to  
o b t a i n  a p a r t i c u l a r  type  o f  f e r t i l i z e r  and had  to  u se  w ha tever  
s u b s t i t u t e s ,  i f  any , were a v a i l a b l e .  A c c o rd in g  to  Schw artz  ( 1 9 7 4 ) ( 0 ,  
f e r t i l i z e r  i s  i n  such  . s h o r t  su p p ly  i n  I n d i a  t h a t  a  l a r g e  p a r t  o f  
th e  c h e m ica l  f e r t i l i z e r  m arke t  h a s  been c d m e r e d  by th e  b la c k  
m a rk e t ,  so c r e a t i n g  s e v e r e  p rob lem s f o r  th e  c u l t i v a t o r s .
The p u rp o se  o f  t h i s  c h a p te r  i s  to  lo o k  i n  some d e t a i l  a t
oo
th e  s o u r c e s  o f  the  v a r i o u s  m a t e r i a l  i n p u t s  which a r e -  a v a i l a b l e  
to  th e  f a rm e r s  o f  th e  s tu d y  a r e a ,  and to se e  what u se  i s  made o f  
them. We have so f a r  a t t r i b u t e d  a l l  i n a d e q u a c ie s  i n  new fa rm in g  
t e c h n iq u e s  to th e  i n a b i l i t y  o r  s low ness  o f  th e  f a rm e r  to a d a p t  
to  a  new r o u t i n e .  I n  t h i s  c h a p te r  a d i f f e r e n t  a n g le  has  been 
exam ined . I f  th e  n e c e s s a r y  m a t e r i a l s  a r e  i n  s h o r t  s u p p ly  and so 
u n a v a i l a b l e  to th e  f a r m e r ,  t h e r e  would be an a u to m a t ic  l i m i t a t i o n  
to -the q u a n t i t y  o f  m a t e r i a l  i n p u t s  t h a t  he c o u ld  a p p ly  to h i s  
f i e l d s ;  and t h i s  s i t u a t i o n  would be beyond th e  c o n t r o l  o f  the  
c u l t i v a t o r .  As B u la n d sh a h r  was i n c o r p o r a t e d  i n t o  th e  High Y ie ld in g  
V a r i e t i e s  Programme by becoming a member o f  th e  A reas  Programme 
i n  1970 ( 2) ,  s u p p l i e s  o f  m a t e r i a l  i n p u t s  to th e  d i s t r i c t  sh o u ld  
i n  t h e o r y ,  be a s s u r e d  and so s h o u ld  be s u f f i c i e n t  f o r  th e  needs  
o f  th e  f a r m e r .  I n  t h i s  c h a p t e r ,  the  dependence  by th e  f a rm e r  on 
governm ent s u p p l i e r s  a s  opposed  to  p r i v a t e  d e a l e r s  w i l l  be c o n s id e r e d .  
The I n d ia n  f a rm e r  h a s  l i t t l e  o r  no f a m i ly  c a p i t a l  and so i s  a lw ays 
i n  need  o f  c r e d i t ,  e i t h e r  o f  c a sh  o r  o f  th e  m a t e r i a l  i n p u t s .  T h is  
c h a p te r  w i l l  be d iv id e d  i n t o  t h r e e  s e c t i o n s .  The f i r s t  w i l l  
examine th e  o p p o r t u n i t i e s  which a r e  t h e o r e t i c a l l y  open to  the  
f a r m e r  f o r  th e  p r o v i s i o n  o f  c r e d i t  and m a t e r i a l  s u p p l i e s .  The main 
l e n d in g  s o u r c e s  i n  th e  s tu d y  a r e a  a r e  c o - o p e r a t i v e  a g e n c i e s ,  the  
governm ent a g r i c u l t u r a l  d e p a r tm e n t  and f i n a l l y  p r i v a t e  m e rc h a n ts .
The seco n d  p a r t  o f  th e  c h a p te r  t a k e s  a  more p r a c t i c a l  a s p e c t
and exam ines j u s t  how f a r  such  ' t h e o r e t i c a l 1 s o u rc e s  o f  c r e d i t  and
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m a t e r i a l  i n p u t s  a r e  a v a i l a b l e  to th e  f a r m e r .  The d a ta  f o r  t h i s  
s e c t i o n  o f  th e  c h a p te r  were com piled  from th e  i n f o r m a t io n  o b ta in e d  
from f a r m e r s  in v o lv e d  i n  th e  s tu d y .  I n  th e  fo rm a l  q u e s t i o n n a i r e  
s u rv e y s  h e ld  i n  March and June  1972, f a r m e r s  were a sked  where th e y
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o b t a i n e d  t h e i r  s u p p l i e s  o f  c r e d i t  and m a t e r i a l  i n p u t s  n e c e s s a r y  
f o r  t h e i r  fa rm s  (Appendix 2 . ) .  The r e a s o n s  f o r  t h e i r  c h o ic e  
were so d i v e r s e  t h a t  by c l a s s i f y i n g  and co d in g  th e  i n f o r m a t io n ,  
many i n d i v i d u a l  r e a s o n s  would have been  ' l o s t ^  so e x p la n a t i o n s  
o f  t h e i r  d e c i s i o n s  were r e c o r d e d  in f o r m a l ly  d u r in g  c o n v e r s a t i o n s  
w i th  th e  c u l t i v a t o r s .  I t  was c l e a r  from th e  f i e l d  work t h a t  th e  
f a r m e r s  o f  th e  Wheat S tu d y  a r e a  were n o t  o v e r  e n t h u s i a s t i c  a b o u t  
r e c e i v i n g  lo a n s  o f  c a sh  o r  k in d  from governm ent s o u r c e s ,  and 
p a r t i c u l a r l y  from c o - o p e r a t i v e  a g e n c i e s .
I n  t h e o r y ,  governm ent o r g a n iz e d  c r e d i t  s o c i e t i e s ,  i n  
p a r t i c u l a r  th e  c o - o p e r a t i v e  sy s tem , s h o u ld  be c a p a b le  o f  s u p p ly in g  
f a r m e r s '  n e e d s .  The t h i r d  s e c t i o n  o f  t h i s  c h a p t e r  a t t e m p t s  to  
lo o k  a t  . c o n d i t io n s  more from th e  p o i n t  o f  v iew  o f  c o - o p e r a t i v e s  
and o t h e r  c r e d i t  s o c i e t i e s .  They a r e  f a c i n g  numerous p rob lem s, 
p a r t i c u l a r l y  i n  U t t a r  P r a d e s h ,  and th e  d i f f i c u l t i e s  o f  c r e d i t  
s o c i e t i e s  and th e  e f f e c t  on th e  f a rm e r  w i l l  be examined to  t r y  
to se e  w h e th e r  o r  n o t  h i s  c o m p la in ts  a b o u t  c o - o p e r a t i v e  c r e d i t  
and  n o n - c r e d i t  s o c i e t i e s  a r e  j u s t i f i a b l e .
Much o f  th e  i n f o r m a t io n  f o r  t h i s  c h a p te r  h a s  been d e r iv e d
from  i n f o r m a l  d i s c u s s i o n s  i n  th e  f i e l d  w i th  f a r m e r s  o f  th e  Wheat
S tu d y  a r e a ,  w i th  l o c a l  v i l l a g e  l e v e l  w o rk e rs ,  l o c a l  c o - o p e r a t i v e
o f f i c e r s ,  th e  B u la n d sh a h r  B lock  Development O f f i c e r  and from
R e se rv e  Bank and S t a t e  R e p o r ts  on c o - o p e r a t i v e s  i n  I n d i a ,  and
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i n  th e  i n d i v i d u a l  s t a t e s .  Much i n f o r m a t io n  h a s  a l s o  been  drawn 
from u n p u b l i s h e d  m a t e r i a l  c i r c u l a t e d  by th e  S t a t e  C o - o p e ra t iv e  
o r g a n i z a t i o n s ,  th e  c e n t r a l  body, to th e  i n d i v i d u a l  d i s t r i c t s  o f  
th e  s t a t e .  I n  c o n t r a s t  to  c h a p te r s  4 , 5 , 6  and 7 ,  d i s c u s s i o n  was
co n d u c te d  a t  a f a r  more g e n e r a l  l e v e l ,  though  r e f e r e n c e  to 
d e t a i l  w i th in  th e  Wheat S tudy  a r e a  i s  made w herever  p o s s i b l e .  
D e s c r i p t i v e  m a t e r i a l  fo rm s th e  body o f  t h i s  c h a p t e r  and th e r e  
i s  r e l a t i v e l y  l i t t l e  p r e c i s e  n u m e r ic a l  d a t a  which can be u sed  
f o r  p r e d i c t i n g  c o n d i t i o n s  beyond th e  b o u n d a r ie s  o f  th e  p r e s e n t  
s tu d y  e i t h e r  o v e r  tim e o r  i n  s p a c e .  The i n f o r m a t io n  c o l l e c t e d  
from th e s e  s o u rc e s  how ever, d id  p ro v id e  a c l e a r  i n s i g h t  i n t o  
th e  p rob lem s b o th  th e  c u l t i v a t o r  and the  c r e d i t  s o c i e t y  were 
f a c i n g ,  a  p i c t u r e  which c o u ld  n o t  have been  p r e s e n t e d  th ro u g h  
a p re - c o d e d  q u e s t i o n n a i r e  o f  th e  s o r t  u se d  i n  th e  s tu d y .  R u ra l  
c r e d i t  i n  I n d i a  i s  a  t o p i c  i n  i t s e l f ,  and f o r  t h i s  p a r t i c u l a r  
s tu d y ,  q u a l i t a . t i v e  m a t e r i a l  was o f  g r e a t  v a lu e  i n  p r o v id in g  
b ackground  i n f o r m a t io n  and f o r  a n sw e r in g  numerous q u e s t i o n s  
r e l a t i n g  to th e  a v a i l a b i l i t y  o f  c r e d i t  and m a t e r i a l  goods w i th in  
t h e  s tu d y  a r e a .
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8 . 2 .  Government P r e m i s e d  sources, o f  c r e d i t  and m a t e r i a l  
floods a v a i l a b l e  to th e  f a r m e r .
Government p o l i c y  aims to  e q u a l i s e  th e  o p p o r t u n i t i e s  open 
to  a l l  f a rm e r s  in  I n d i a  by making c r e d i t  and m a t e r i a l  goods 
a v a i l a b l e  f o r  a g r i c u l t u r a l  p u r p o s e s .  At p r e s e n t , l a c k  o f  c a p i t a l  
and l i m i t e d  r e s o u r c e s  f o r c e  m ost f a rm e r s  to  depend h e a v i l y  011 
c r e d i t  ( 3 ) -  P r i v a t e  m erc h an ts  have been  the  m ain  s o u rc e  o f  lo a n s  
and o f  m a t e r i a l  i n p u t s ,  b u t  th e  com ple te  dependence  o f  th e  f a rm e r  
on th e  p r i v a t e  d e a l e r  l e a v e s  him open to any demands t h a t  the  
m erc h an t  m akes, however u n f a i r *  By p r o v id i n g  th e  a g r i c u l t u r a l i s t  
w i th  th e  i n p u t s  he n e e d s  a t  s t a n d a r d  p r i c e s ,  by c h a rg in g  s t a n d a r d  
r a t e s  o f  i n t e r e s t ,  and by p u r c h a s in g  a g r i c u l t u r a l  p ro d u c e ,  a t  
f i x e d ,  ' f a i r '  p r i c e s ,  th e  governm ent i s  t r y i n g  to  make money 
a v a i l a b l e  to th e  f a rm e r  and to a c h ie v e  'g ro w th  w i th  s o c i a l  
j u s t i c e ’ ( d ) .  Government o r g a n iz e d  c r e d i t  s o c i e t i e s  have been in  
e x i s t e n c e  s i n c e  th e  e a r l y  1900s ( 5 ) ,  b u t  th e  a d o p t io n  o f  h ig h  
y i e l d i n g  v a r i e t i e s  s in c e  th e  m id ’60s h as  c a u se d  demands f o r  i n p u t s  
to  r i s e  and t h i s  h a s  p ro v id e d  th e  n e c e s s a r y  im p e tu s  f o r  the  
e x p a n s io n  and r e - o r g a n i z a t i o n  o f  th e  c o - o p e r a t i v e  movement.
Government o r g a n iz e d  c o - o p e r a t i v e s  f u n c t i o n  a t  f o u r  main 
l e v e l s  -  a t  n a t i o n a l  l e v e l ,  s t a t e  l e v e l  and a t  b o th  d i s t r i c t  and 
v i l l a g e  l e v e l .  A d e s c r i p t i o n  o f  th e  system  w i l l  be s t a r t e d  a t  
th e  lo w e s t  t i e r .  The v i l l a g e  l e v e l  c o - o p e r a t i v e  s o c i e t i e s  a re  
known as  p r im a ry  s o c i e t i e s .  These a r e  th e  o r g a n i z a t i o n s  th ro u g h  
which th e  f a r m e r  h im s e l f  d e a l s .  V i l l a g e  p r im a ry  s o c i e t i e s  a r e  
u s u a l l y  ru n  by th e  l o c a l  s c h o o l  t e a c h e r ,  v i l l a g e  head  man and 
a g roup  o f  p r o g r e s s i v e  f a r m e r s  o r  a p a id  o u t s i d e r .  O r i g i n a l l y  
one p r im a ry  c o - o p e r a t i v e  s o c i e t y  -was l o c a t e d  i n  one v i l l a g e ,  b u t  
r e s u l t s  have shown t h a t  m u l t i - v i l l a g e  p r im a ry  c o - o p e r a t i v e  c r e d i t
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and n o n - c r e d i t  u n i t s  a r e  more s u c c e s s f u l  a s  th e y  a r c  run more 
e f f i c i e n t l y  ( 6 ) .  Where s e v e r a l  v i l l a g e s  a r e  in v o lv e d ,  a 
s e c r e t a r y  can  he p a id  and hence the  o r g a n i s a t i o n  and ru n n in g  o f  
th e  s o c i e t y  need  n o t  be n e g l e c t e d .  In  1972, 59 .00  p e r  c e n t  o f  
th e  c u l t i v a t o r s  o f  B u la n d sh ah r  d i s t r i c t  were members o f  p r im a ry  
c r e d i t  and n o n - c r e d i t  c o - o p e r a t i v e  s o c i e t i e s  ( 7 ) .
The concep t '  o f  th e  m u l t i - v i l l a g e  c r e d i t  and s e r v i c e  co­
o p e r a t i v e  h a s  been expanded i n  r e c e n t  y e a r s  to th e  c r e a t i o n  o f  
th e  l a r g e  s c a l e  p r im a ry  s o c i e t y .  T h is  i s  th e  t h i r d  type  o f  
p r im a ry  s o c i e t y  which e x i s t s  i n  B u la n d sh ah r  d i s t r i c t , a n d  th e  
p u rp o se  o f  t h e s e  l a r g e  s c a l e  s o c i e t i e s  i s  th e  same a s  th e  s i n g l e  
and m u l t i - v i l l a g e  p r im a ry  u n i t s ,  e x c e p t  t h a t  th e y  f u n c t i o n  a t  
an even l a r g e r  s c a l e  and t h e o r e t i c a l l y  a r e  more e f f i c i e n t .
T here  a r e  20 such  l a r g e  s c a l e  s o c i e t i e s  i n  th e  d i s t r i c t  which 
c o v e r  422 v i l l a g e s  betw een them. The m ost common p r im a ry  
s o c i e t i e s  a t  p r e s e n t  a r e  th e  medium s i z e d  m u l t i - v i l l a g e  s o c i e t i e s .  
There  a r e  4-24 such  s o c i e t i e s  which s e rv e  1256 v i l l a g e s  i n  
B u la n d sh a h r  and so in v o lv e  76 .63  p e r  c e n t  o f  "the s e t t l e m e n t s  
i n  th e  d i s t r i c t  c o n n e c te d  w i th  the  c o - o p e r a t i v e  sy s tem . Very 
much i n  th e  m in o r i t y  now a r e  the  56 s i n g l e  v i l l a g e  u n i t s  which 
s e rv e  j u s t  o v e r  t h r e e  p e r  c e n t  o f  B u la n d s h a h r ’ s  v i l l a g e  co­
o p e r a t i v e s .  A c c o rd in g  to  th e  a s s i s t a n t  c o - o p e r a t i v e  o f f i c e r  
i n  B u la n d s h a h r ,  M r.M .L.Sharma, t h e s e  a r e  th e  l e a s t  e f f i c i e n t  
o f  a l l  th e  p r im a ry  s o c i e t i e s  w i th in  th e  d i s t r i c t , a n d  c o n c e r te d  
e f f o r t s  a r e  b e in g  made by e x te n s io n  w orkers  to  merge such  u n i t s  
i n t o  m u l t i - v i l l a g e  s o c i e t i e s  and hence red u c e  t h e i r  number.
These a r e  th e  t h r e e  ty p e s  o f  p r im a ry  s o c i e t y  t h a t  e x i s t
i n  B u la n d sh ah r  and th e  n e x t  s u b j e c t  l o r  d i s c u s s i o n  i s  the  
f u n c t i o n i n g  o f  th e s e  s o c i e t i e s .  The f a rm e r  makes h i s  c la im s  
f o r  c r e d i t  and , o r  f e r t i l i z e r ,  i n s e c t i c i d e  and p e s t i c i d e ,  
and se ed  to  h i s  l o c a l  p r im a ry  s o c i e t y ;  the  p r im a ry  s o c i e t y  
th e n  a p p l i e s  c o l l e c t i v e l y  to  th e  r e l e v a n t  c e n t r a l  s o c i e t y ,  th e  
second  t i e r  o f  th e  f o u r . s t a g e  h i e r a r c h y ,  f o r  th e  v a r i o u s  i n p u t s .  
The c e n t r a l  s o c i e t i e s  f u n c t i o n  a t  d i s t r i c t  l e v e l ,  and t h e r e  a r e  
numerous c e n t r a l -  s o c i e t i e s . Examples o f  c e n t r a l  c o - o p e r a t i v e  
s o c i e t i e s  to  be found  i n  B u la n d sh ah r ,  a r e  th e  D i s t r i c t  Co­
o p e r a t i v e  Bank o f  which t h e r e  a r e  16 b ra n c h e s  which p ro v id e  th e  
f a rm e r  w i th  c r e d i t ,  th e  D i s t r i c t  C o - o p e ra t iv e  F e d e r a t i o n  which 
f u n c t i o n s  i n  th e  c e n t r a l  town f o r  th e  advancem ent o f  s e e d ,  
f e r t i l i z e r ,  i n s e c t i c i d e  and p e s t i c i d e ,  and th e  Land Development 
Banks o f  which t h e r e  a r e  f o u r  b ra n c h e s  a t  t e h s i l  l e v e l .  These 
o r i g i n a l l y  p ro v id e d  lo a n s  to  f a r m e r s '  f o r  th e  d i s c h a r g e  o f  t h e i r  
e x i s t i n g  d e b t s ,  m a in ly  to  p r i v a t e  m e rc h a n ts .  Now t h e i r  f u n c t i o n  
has  been  e x te n d e d  to  advance f i n a n c i a l  a i d  to  th e  c u l t i v a t o r s  
f o r  m ino r  i r r i g a t i o n  schemes and f o r  a g r i c u l t u r a l  im p lem en ts .  
O th e r  c o - o p e r a t i v e  o r g a n i z a t i o n s  a r e  th e  D i s t r i c t  Sugar  Cane 
S o c i e t y ,  th e  D i s t r i c t  C o - o p e ra t iv e  S to r e  and th e  C e n t r a l  Co­
o p e r a t i v e  M a rk e t in g  S o c i e t i e s ,  a t  which th e  members p led g e  t h e i r  
farm  p ro d u c e .  The f a rm e r  does n o t  d e a l  d i r e c t l y  w i th  most o f  
th e  c e n t r a l  s o c i e t i e s .  He a p p l i e s  to  th e  p r im a ry  s o c i e t y  f o r  h i s  
r e q u i r e m e n ts  a lo n g  w i th  the  o t h e r  c u l t i v a t o r s  and th e  p r im a ry  
s o c i e t y  a p p l i e s  c o l l e c t i v e l y  to  th e  r e l e v a n t  c e n t r a l  s o c i e t i e s  
f o r  a  b lo c k  lo a n .  The c e n t r a l  s o c i e t i e s  o f  th e  d i s t r i c t  a p p ly  
c o l l e c t i v e l y  to th e  r e l e v a n t  o f f i c e s  o f  th e  p r o v i n c i a l  co­
o p e r a t i v e  f e d e r a t i o n  m ost o f 'w h ic h  a re  l o c a t e d  i n  th e  S t a t e  
c a p i t a l  a t  Lucknow. Advancements to  th e  c e n t r a l  s o c i e t i e s  a r e
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d i s t r i b u t e d  to th e  p r im a ry  s o c i e t i e s  and so l o a n s  to  tho  c u l t i v a t o r  
a r e  r e a l i z e d .
A p a r t  from d e a l i n g s  w i th  th e  Land Development Bank and 
c o - o p e r a t i v e  m a rk e t in g  s o c i e t i e s ,  th e  c u l t i v a t o r  has  no c o n n e c t io n  
w i th  any o t h e r  group  th a n  a l o c a l  p r im a ry  s o c i e t y .  A p p l i c a t i o n s  
f o r  l o a n s  f o r  m inor i r r i g a t i o n  p r o j e c t s  and f o r  c e r t a i n  farm 
im plem en ts  a r e  d e a l t  w i th  d i r e c t l y  by th e  Land Development Bank. 
B e fo re  any advances  a r e  made, s ig n e d  form s have to be o b ta in e d  
from th e  L ekhpal c o n c e rn in g  th e  a r e a  o f  l a n d  owned and c u l t i v a t e d  
by th e  f a r m e r ,  and th e  s o u rc e s  o f  i r r i g a t i o n  which a re  a l r e a d y  
a v a i l a b l e  to  him. The Land Development Bank th e n  a s s e s s e s  
w h e th e r  o r  n o t  a c u l t i v a t o r  i s  e n t i t l e d  to  th e  form o f  m inor 
i r r i g a t i o n  t h a t  he r e q u e s t s .  I f  he i s ,  th e n  he r e c e i v e s  a lo a n  
which i s  r e p a i d  i n  a r r a n g e d  i n s t a l m e n t s  a c c o r d in g  to  h i s  f i n a n c i a l  
s i t u a t i o n .  I f  th e  lo a n  i s  n o t  r e p a i d ,  th e  f a r m e r ' s  l a n d  i s  ex­
p r o p r i a t e d  a s  a  r e a l i z a t i o n  o f  h i s  d e b t .  The Land Development 
Bank i s  th e  o n ly  so u rc e  o f  lo n g  term  lo a n  a v a i l a b l e  to  th e  
c u l t i v a t o r  a s  th e  p r im a ry  c o - o p e r a t i v e  s o c i e t i e s  a r e  o n ly  e n t i t l e d  
to  g iv e  s h o r t  and medium term  lo a n s ,  th e  l a t t e r  e x te n d in g  o v e r  a 
p e r i o d  o f  no more th a n  f i v e  y e a r s .
Loans a r e  o f  two k i n d s ,  ca sh  and k in d ;  th e  c r e d i t  l i m i t
i s  f i x e d  w i th  r e l a t i o n  to  t h e , a r e a  o f  l a n d  t h a t  th e  c u l t i v a t o r
h o l d s ,  and l o a n s  i n  k in d  a r e  r e p a i d  w i t h in  two s e a s o n s ,  u s u a l l y  
/
when th e  p roduce  i s  b e in g  m ark e te d .  A l l  c u l t i v a t o r s  who a re  
members o f  p r im a ry  c o - o p e r a t i v e  s o c i e t i e s  a r e  bound to  p led g e  
t h e i r  wheat a t  th e  m ark e t  where the  q u a l i t y  o f  the  c rop  i s  
a s s e s s e d  by an o f f i c i a l  a t  th e  s e l l i n g  g round , and a c c o r d in g  to
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th e  g r a d e , the  f a rm e r  r e c e i v e s  a p r i c e  f o r  h i s  g r a i n ,  f i x e d  by 
th e  governm en t. Seeds advanced  to  th e  c u l t i v a t o r  a t  th e  time 
o f  sowing a r e  r e c o v e r e d  a t  th e  m arke t t o g e t h e r  w i th  a q u o ta  o f  
th e  o r i g i n a l  q u a n t i t y ,  and cash  d e b ts  on any o t h e r  lo a n s  to  the  
c u l t i v a t o r ,  on f e r t i l i z e r  o r  p e s t  c o n t r o l  c h e m ic a ls ,  f o r  i n s t a n c e ,  
a r e  a l s o  I 'ecovered  a t  t h i s  t im e .
The c o - o p e r a t i v e  c r e d i t  system  was th e  main s o u rc e  o f  lo a n  
to  th e  f a rm e r  i n  th e  Wheat S tu d y  a r e a .  The o n ly  o t h e r  s o u rc e  o f  
c r e d i t  u se d  by f a rm e r s  i n  th e  s tu d y  a r e a  i s  th e  Tacquavi Loan .
T h is  i s  'g iven  d i r e c t l y  by th e  a g r i c u l t u r a l  d e p a r tm e n t  i n  th e  form 
o f  f e r t i l i z e r ,  s e e d ,  i n s e c t i c i d e  and p e s t i c i d e .  A l l  advances  on 
th e s e  i n p u t s  a r e  b a se d  on th e  s i z e  o f  h o ld in g  and th e  a r e a  to be 
sown w i th  e ach  c ro p .  R e l a t i v e l y  few fa rm e r s  make u se  o f  Tacquav i 
l o a n s .  Three p e r  c e n t  o f  th e  sample f a rm e r s  r e c e iv e d  advances  
o f  t h i s  k in d  from th e  d i s t r i c t  A g r i c u l t u r a l  D epa r tm en t .  Farm ers  
seemed to f i n d  t h a t  c r e d i t  and m a t e r i a l  goods from  c o - o p e r a t i v e  
s o c i e t i e s  were more e a s i l y  o b t a i n e d ,a n d  a l t h o u g h  a s m a l l  
p r o p o r t i o n  o f  f a r m e r s  d id  r e c e iv e  Tacquav i l o a n s ,  th e  g r e a t e r  
number d e a l t  w i th  th e  c o - o p e r a t i v e  s o c i e t i e s ,  o r  d i r e c t l y  w i th  
p r i v a t e  m e r c h a n t s .
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In  th e o r y  c o - o p e r a t i o n  s h o u ld  e n a b le  f a r m e r s  to  g e t  the  
maximum from t h e i r  l a n d ,  however sm a l l  an a r e a  they  c u l t i v a t e ,  
b u t  i n  p r a c t i c e  t h i s  i s  a n o th e r  m a t t e r .  The b e n e f i t s  t h a t  fa rm e rs  
i n  th e  Wheat S tu d y  a r e a  d e r iv e d  from c o - o p e r a t i v e  s o c i e t i e s  were 
exam ined . C o - o p e r a t iv e  s o c i e t i e s  were a c t i v e  i n  a l l  s i x  s tu d y  
v i l l a g e s .  S a b d a lp u r ,  K o lsena  and K urw al-B anaras  were members 
o f  p r im a ry  s o c i e t i e s ,  each ' o f  which s e rv e d  t h r e e  v i l l a g e s ,  w h ile  
th e  o t h e r  t h r e e  s e t t l e m e n t s  were se rv e d  by p r im a ry  s o c i e t i e s , e a c h  
o f  which c o v e re d  f o u r  v i l l a g e s .  The a s s o c i a t e d  v i l l a g e s  were 
a lw ays  a d j a c e n t ,  so communication, prob lem s were red u c e d  to a 
minimum. I n  C h i r c h i t a  and  A k h t i a r p u r ,  th e  s o c i e t i e s  were ru n  by 
o f f i c i a l  s e c r e t a r i e s ,  b u t  i n  th e  o t h e r  f o u r  v i l l a g e s  th e  head  men 
o f  th e  a s s o c i a t e d  v i l l a g e s , a n d  i n  some c a s e s  th e  s c h o o l  m a s te r  
a c c e p te d  th e  r e s p o n s i b i l i t y  o f  c o l l e c t i n g  o r d e r s  and d i s t r i b u t i n g  
th e  goods to  th e  f a r m e r s  o f  t h e i r  own p a r t i c u l a r  v i l l a g e .  The 
o r d e r s  were combined w i th  th o se  from th e  o t h e r  v i l l a g e s  b e fo r e  
th e y  were fo rw ard e d  to th e  r e l e v a n t  c e n t r a l  s o c i e t i e s .  The 
e n th u s ia sm  f o r  th e  c o - o p e r a t i v e  system  was even l e s s  i n  t h e s e  f o u r  
v i l l a g e s  th a n  i t  was i n  th e  o t h e r  two where an o f f i c i a l  s e c r e t a r y  
a t  l e a s t  p ro v id e d  th e  o r g a n i z a t i o n  w i th  a  c e r t a i n  s t a t u s .
F o r  th e  m ost p a r t ,  th e  f a rm e r s  i n te r v ie w e d  f o r  th e  Wheat
S tu d y  -were a p t  to  d i s m is s  th e  p r im a ry  s o c i e t y  a s  a r a t h e r  
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i n s i g n i f i c a n t  f e a t u r e  i n  t h e i r  l i v e s .  U n l ik e  p r i v a t e  money­
l e n d e r s ,  th e  c o - o p e r a t i v e  system  does n o t  p r o v id e  c o n t in u o u s  
c r e d i t .  I f  f a r m e r s  a r e  u n a b le  to  r e p a y  s h o r t  term  lo a n s  w i th in  
th e  s p e c i f i e d  l e n g t h  o f  t im e ,  th e y  a r e  b a r r e d  from any f u r t h e r
c r e d i t  s u p p l i e s  u n t i l  a l l  o v e rd u e s  have been r e p a i d .  'The 
c u l t i v a t o r s  in v o lv e d  i n  th e  en u m era t io n  were n o t  p r e p a r e d  to 
sa y  w h e th e r  th e y  were f u l l y  p a id  up members o f  t h e i r  co­
o p e r a t i v e  soc ie t i '-  o r  n o t .  The a c c u ra c y  o f  t h e i r  answ ers  was 
s u s p e c t ,  and so th e  p r o p o r t i o n  o f  f a rm e r s  who o b t a i n e d  f e r t i l i z e r  
th ro u g h  t h e i r  l o c a l  p r im a ry  n o n - c r e d i t  s o c i e t i e s  was ta k e n  a s  an 
i n d i c a t i o n  o f  a c t i v e  membership o f  th e  c o - o p e r a t i v e .  -The answ ers  
were- l e s s  i n  doub t  'because  th e  c u l t i v a t o r s  were n o t  b e in g  asked  
to  adm it  w h e th e r  o r  n o t  th e y  had o u t s t a n d i n g  d e b t s .  I f  f a rm e r s  
a r e  n o t  members o f  a  p r im a ry  s o c i e t y ,  o r  i f  th e y  have j o in e d  t h e ' 
o r g a n i z a t i o n  and have n o t  r e p a i d  t h e i r  l o a n s ,  th e y  a r e  n o t  e n t i t l e d  
to  buy f e r t i l i z e r  from any o f  th e  c o - o p e r a t i v e  s e l l i n g  a g e n c i e s .  
F e r t i l i z e r  was s e l e c t e d  a s  an i n d i c a t o r  o f  m embership o f  the  
l o c a l  c o - o p e r a t i v e  s o c i e t y ,  a s  th e  s u p p ly  o f  c h e m ica l  f e r t i l i z e r  
to  f a r m e r s  i s  one o f  th e  main f u n c t i o n s  o f  s e r v i c e  c o - o p e r a t i v e s .  
A l l - I n d i a  s t a t i s t i c s  showed t h a t  I n  1968, 6 0 .0 0  p e r  c e n t  o f  
e x p e n d i tu r e  by a g r i c u l t u r a l  c o - o p e r a t i v e  o r g a n i z a t i o n s  was on 
c h e m ic a l  f e r t i l i z e r .  9 6 .0 0  p e r  c e n t  o f  th e  f a r m e r s  in c lu d e d  i n  th e  
Wheat S tu d y  grew h ig h  y i e l d i n g  v a r i e t i e s  o f  wheat and so would 
be h e a v i l y  d ep en d en t  on f e r t i l i z e r .  C u l t i v a t o r s  who had made th e  
e f f o r t  to  j o i n  a  l o c a l  c o - o p e r a t i v e  s o c i e t y  would be most l i k e l y  
to  u se  i t  a s  t h e i r  main s u p p l i e r  o f  f e r t i l i z e r ,  and so t h i s  
s t a t i s t i c  seemed l i k e l y  to  p ro v id e  a r e a s o n a b ly  a c c u r a t e  
e s t i m a t i o n  o f  th e  p r o p o r t i o n  o f  th e  Wheat S tu d y  fa rm e r s  who were 
a c t i v e  members o f  t h e i r  p r im a ry  c o - o p e r a t i v e  s o c i e t y .
The main farm  com m odities  t h a t  a r e  a v a i l a b l e  from p r im a ry  
s e r v i c e  s o c i e t i e s  each  se a s o n  a r e  f e r t i l i z e r ,  s e e d s ,  i n s e c t i c i d e  
and p e s t i c i d e .  S m all  farm  im plem ents  can  be o b t a i n e d  th ro u g h
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th e  p r im a ry  s o c i e t i e s ,  w h i le  l a r g e r  farm m ac h in e ry ,  t o g e t h e r  v:ith 
ad v an ces  f o r  m inor  i r r i g a t i o n  schemes a r e  p ro v id e d  by c e r t a i n  
c e n t r a l  c o - o p e r a t i v e  s o c i e t i e s .  The 196 f a r m e r s  enum erated  f o r  
th e  Wheat S tu d y  were a sk e d  where th ey  o b ta in e d  t h e s e  p a r t i c u l a r  
i n p u t s ,  and a s  t h e r e  was c o n s id e r a b l e  v a r i a t i o n  among th e  s o u rc e s  
upon w hich f a r m e r s  depend, th e  d a ta  were a n a ly s e d  to  see  i f  farm  
i n p u t  s o u rc e s  were r e l a t e d  to th e  v i l l a g e  g ro u p ,  c a s t e ,  s i z e  o f  
th e  a r e a  fa rm ed  o r  th e  e d u c a t io n  l e v e l  o f  th e  f a r m e r .  From f i e l d  
o b s e r v a t io n  and from a n a l y s i s  c a r r i e d  o u t  i n  c h a p t e r  4> 5» 6 and 7» 
t h e s e  v a r i a b l e s  which a r e  among the  group o f  ' i n d e p e n d e n t '  v a r i a b l e s  
l i s t e d  i n  C h a p te r  2. p .  66 , seemed th e  m ost l i k e l y  cause  o f  
v a r i a t i o n  i n  th e  d a t a ,  and th e s e  v a r i a t i o n s  a r e  d i s c u s s e d  i n  th e  
f o l l o w i n g  p a r a g r a p h s .
i .. F e r t i l i z e r .
Farms can e i t h e r  buy f e r t i l i z e r  th ro u g h  th e  s e r v i c e  s e c t i o n
o f  t h e i r  p r im a ry  c o - o p e r a t i v e  s o c i e t y ,  whose p r i c e s  a r e  f i x e d  by
th e  D epar tm en t  o f  C o - o p e ra t io n  i n  th e  M in i s t r y  o f  Food, A g r i c u l t u r e ,
Community deve lopm en t and C o - o p e ra t io n ,  o r  th e y  can buy t h e i r
s u p p l i e s  o f  f e r t i l i z e r  from a p r i v a t e  m erch an t  who i s  a p t  to  v a ry
b o th  h i s  p r i c e  and i n t e r e s t  l e v e l s .  52.00 p e r  c e n t  o f  th e  Wheat
S tudy  f a r m e r s  o b t a i n e d  t h e i r  f e r t i l i z e r  from p r i v a t e  s o u rc e s  i n
r a b i  1971-72 , w h i le  an i n s i g n i f i c a n t l y  lo w er  p r o p o r t i o n  o f  41 .00
p e r  c e n t  o f  th e  c u l t i v a t o r s  u se d  t h e i r  l o c a l  p r im a ry  s o c i e t i e s  as
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a s o u rc e  o f  f e r t i l i z e r .  D e s p i te  t h i s  s t a t i s t i c a l l y  i n s i g n i f i c a n t  
d i f f e r e n c e ,  th e  c o - o p e r a t i v e  movement was c e r t a i n l y  n o t  a s  p o p u la r  
among th e  f a r m e r s  a s  were th e  p r i v a t e  m e r c h a n t s ,a n d  t h r e e  im p o r ta n t  
r e a s o n s  f o r  t h i s  have been i s o l a t e d .  F i r s t ,  p r i c e s  o f  th e  fo rm e r  
a r e  f i x e d  and so p r i v a t e  d e a l e r s  can a f f o r d  to  u n d e r c u t .
A c c o rd in g  to  th e  c o - o p e r a t i v e  o f f i c e r  a t  G u la o th i  ( F i g . 1 .4 ) ,  one 
o f  th e  16 l a r g e  s c a l e  s o c i e t i e s  i n  B u la n d sh a h r  d i s t r i c t ,  th e  
p r i v a t e  m erch an t  can a f f o r d  to  do t h i s , a s  common s a l t ,  sodium 
b i c a r b o n a t e  and a s h  c o n s t i t u t e  a l a r g e  p r o p o r t i o n  o f  the  
’f e r t i l i z e r *  th e y  s e l l  th e  f a r m e r s .  E x te n s io n  o f f i c e r s  working 
i n  the  G u la o th i  c o - o p e r a t i v e  v i l l a g e s  a p p a r e n t l y  found  i t  a 
d i f f i c u l t  t a s k  to  conv ince  th e  f a rm e rs  t h a t  b u y in g  f e r t i l i z e r  
from p r i v a t e  m e rc h a n ts  was a f a l s e  economy.
C o n tin u o u s  c r e d i t  i s  one f a c i l i t y  t h a t  c o - o p e r a t i v e  
s o c i e t i e s  do n o t  a l lo w  and t h i s  was th e  second  r e a s o n  f o r  the  
f a r m e r s '  d i s l i k e  o f  th e  c o - o p e r a t i v e  sy s te m . A t h i r d  r e a s o n ,  
and p e rh a p s  th e  m ost r e a l ,  a s  i t  was n o t  s t e e p e d  i n  t r a d i t i o n ,  
was t h a t  th e  c o - o p e r a t i v e s  o f t e n  d id  n o t  have l a r g e ,  adequate ' 
s u p p l i e s  o f  goods and t h e r e  was n o t  a lw ays  a  g u a ra n te e  t h a t  
th e  farm er- would o b t a i n  th e  f e r t i l i z e r  he wanted by r e g i s t e r i n g  
h i s  n e e d s  w i th  h i s  l o c a l  p r im a ry  s o c i e t y .  D i s t r i b u t i o n  o f  th e s e  
com m odities  from  th e  s t a t e  l e v e l  ’apex* s o c i e t i e s  may n o t  have been 
i n  a c c o rd a n c e  w i th  th e  b lo c k  demands, and by th e  tim e the  i n p u t s  
r e a c h e d  th e  c u l t i v a t o r  t h e r e  were numerous f a c t o r s  which 
i n f l u e n c e d  w h e th e r  o r  n o t  he r e c e iv e d  what h e .h a d  o r d e r e d .  
S u b s t i t u t i o n  o f  one ty p e  o f  f e r t i l i z e r  f o r  a n o th e r  was one 
in c o n v e n ie n c e  t h a t  s e v e r a l  o f  th e  f a rm e rs  in v o lv e d  i n  th e  s tu d y  
had  to co n te n d  w i th .  The q u a n t i t y  o f  e a ch  ty p e  o f  f e r t i l i z e r  
r e q u i r e d  f o r  th e  s o i l  t e n d s  to  v a ry ,  and t h i s  seemed to  be a 
m a jo r  c a u se  o f  c o n fu s io n  to  th e  c u l t i v a t o r .  A c c o rd in g  to  th e  
a c t i n g  B lock  Development O f f i c e r  i n  B u la n d s h a h r ,  M r .B .B .L a l ,  
e x t e n s i o n  w orkers  had found  t h a t  t h i s  c o n fu s io n  was i n  p a r t  
r e s p o n s i b l e  f o r  th e  v a r i a t i o n  i n  th e  q u a n t i t y  o f  f e r t i l i z e r
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a p p l i e d  p e r  u n i t  a 'rea ( 8 ) .  I f  the  p r im ary  c o - o p e r a t i v e  . s o c ie t i e s  
do n o t  r e c e iv e  a l l  th e y  o r d e r  from th e  apex s o c i e t i e s ,  o r  i f  
c e r t a i n  f a r m e r s  a r e  f a v o u re d  by th e  p r im a ry  s o c i e t y  o r g a n i s e r s ,  
a f a c t o r  which i s  known to  e x i s t  , b u t  which c a n n o t  be q u a n t i f i e d ,  
th e  f e r t i l i z e r  has  to be r a t i o n e d  and a f a rm e r  may be q u i t e  u n a b le  
to u se  a s  much f e r t i l i z e r  on h i s  f i e l d  a s  he would l i k e .  S m a l le r  
f a r m e r s  a lw ays  s u f f e r e d  u n d e r  such  c i r c u m s ta n c e s  a s  t h e i r  c r e d i t  
i s  n e v e r  a s  r e l i a b l e  a s  t h a t  o f  the  l a r g e r  f a r m e r  (sO*
Dependence a t  l e a s t  to  a c e r t a i n  e x t e n t  on th e  p r i v a t e  
m erc h an t  i s  e s s e n t i a l ,  and i t  i s  h ig h ly  s i g n i f i c a n t  t h a t  43 .00  
p e r  c e n t  o f  th e  sample f a rm e r s  had to depend on a second so u rce  
f o r  t h e i r  f e r t i l i z e r ,  and o f  th e s e  8 9 .0 0  p e r  c e n t  bought t h e i r  
su p p ly  from p r i v a t e  m e rc h a n ts .  N e a r ly  64 p e r  c e n t ,  th e  m a j o r i t y  
o f  f a r m e r s  who bough t  f e r t i l i z e r  from t h e i r  l o c a l  p r im a ry  
s o c i e t y  had  a second  s o u r c e ,  u s u a l l y  th e  p r i v a t e  m e rc h a n t .  The 
c o n v e rse  o f  t h i s  s i t u a t i o n  was n o t  found  to  e x i s t .  Few fa rm e r s  
who bough t  t h e i r  c h e m ica l  f e r t i l i z e r  p r i v a t e l y  needed  a second 
s o u r c e ,  and th e  a l t e r n a t i v e  s u p p l i e r  was nevetf th e  c o - o p e r a t i v e  
s o c i e t y .  The c o - o p e r a t i v e  o f f i c e r  a t  G u la o th i  e x p la in e d  t h a t  
th e  f e r t i l i z e r  r e s e r v e s  o f  th e  p r i v a t e  m erc h an t  were i n f i n i t e  
b e c au se  th e  m ix tu r e s  were u s u a l l y  ' d i l u t e d '  w i th  i m p u r i t i e s  
such  a s  s a l t  and sodium b i c a r b o n a t e .  The p r o p o r t i o n  o f  th e s e  
p a r t i c u l a r  compounds was known to  be h ig h ,b e c a u s e  th e  m a t e r i a l  
d e p o s i t e d  on th e  s u r f a c e  o f  th e  r i v e r  f l o o d  p l a i n s ,  r i c h  i n  
th e s e  c h e m ic a l s ,  was o f t e n  s u b s t i t u t e d  a s  i t  i s  i n d i s t i n g u i s h a b l e  
from many ty p e s  o f  f e r t i l i z e r  s o ld  i n  c r y s t a l '  and n o t  p e l l e t  
form .
P e r s o n a l  p r e f e r e n c e  seemed to be the o n ly  e x p la n a t i o n  
f o r  d e a l i n g  w i th  p r i v a t e  m erc h an ts  o r  c o - o p e r a t i v e  a g e n c ie s  a s  
a s o u rc e  o f  f e r t i l i z e r .  When th e  d a ta  were s u b - d iv id e d  
a c c o r d in g  to  th e  s t a t i s t i c a l l y  ' i n d e p e n d e n t '  v a r i a b l e s  o f  c a s t e ,  
s i z e  o f  a r e a  fa rm ed ,  th e  v i l l a g e  and th e  e d u c a t io n  l e v e l  o f  th e  
f a r m e r ,  th e  r e s u l t s  o f  th e  K r u s k a l - W a l l i s  n o n - p a r a m e t r i c  a n a l y s i s  
o f  v a r i a n c e  t e s t  (10) i n d i c a t e d  t h a t  none o f  th e s e  v a r i a b l e s  
e x p la in e d  any s i g n i f i c a n t  p a r t  o f  th e  v a r i a t i o n  i n  th e  p r e f e r e n c e  
f o r  c o - o p e r a t i v e  a g e n c ie s  o r  p r i v a t e  m erc h an ts  a s  c hem ica l  
f e r t i l i z e r  s u p p l i e r s .
i i . S e e d .
Seed o f  th e  h ig h  y i e l d i n g  v a r i e t i e s  o f  wheat and o f  th e  
d e s h i  v a r i e t i e s  can be o b t a in e d  from c o - o p e r a t i v e  s o c i e t i e s  and 
p r i v a t e  m e rc h a n ts .  The f a rm e r s  were once a g a in  a sk e d  where th e y  
o b t a i n e d  th e  g r e a t e r  p a r t  o f  t h e i r  wheat s e ed  f o r  r a b i  1971-72,
1970-71 , and 1969-70 . I n  each  o f  th e s e  y e a r s  th e  m a j o r i t y  o f  th e  
f a r m e r s  o b t a i n e d  s e e d  from t h e i r  n e ig h b o u r s  o r  from s e l f  
d e v e lo p e d  s to c k  (C h a p te r  6 . p .  263 ) .  I n  r a b i  1:971-72 th e  l a t t e r  
was by f a r  th e  m ost im p o r ta n t  so u rc e  o f  s e e d .  Both c o - o p e r a t i v e  
s o c i e t i e s  and p r i v a t e  s e l l i n g  a g e n c ie s  were u s e d  to  a  f a r  l e s s  
e x t e n t  a s  a  s o u rc e  o f  s e e d  th a n  a so u rc e  o f  f e r t i l i z e r .  I t  i s  
n o te w o r th y  t h a t  th e  im p o r ta n c e  o f  c o - o p e r a t i v e  s o c i e t i e s  a s  se ed  
s u p p l i e r s  h a s  d e c l i n e d  and a c c o r d in g  to  th e  c h i  sq u a re  t e s t ,  
q u i t e  s i g n i f i c a n t l y  s o ,b e tw e e n  1969-70 and 1971-72 . ( c h i  s q u a re  
= 2 0 .32  s i g n i f i c a n t  a t  0 .1 $  l e v e l ) .  A s i m i l a r  f a t e  h a s  b e f a l l e n  
p r i v a t e  se ed  m e rc h a n ts .  The d e c l i n e  i n  th e  p r o p o r t i o n  o f  f a rm e rs  
b u y in g  se ed  from  p r i v a t e  s e l l i n g  a g e n c ie s  h a s  a l s o  sh o rn  a 
s i g n i f i c a n t  d e c re a s e  betw een  1969-70 and 1971-72 . The r e a s o n
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f a r m e r s  gave f o r  th e  d e c r e a s in g  use  o f  c o - o p e r a t i v e  a g e n c ie s  
and p r i v a t e  s e e d  s u p p l i e r s  was t h a t  s to c k s  o f  the new es t  and 
m ost d e s i r a b l e  s e e d s  were s h o r t ,  i f  th e  p r im a ry  s o c i e t y  e v e r  
r e c e iv e d  any a t  a l l ,  and t h e r e  was no p u rp o se  In  p a y in g  i n t e r e s t  
on a lo a n  o f  s e e d  when s i m i l a r  home d ev e lo p ed  v a r i e t i e s  co u ld  
be sown. The most p o p u la r  v a r i e t y  i n  B u la n d sh a h r  d i s t r i c t  
i n  1971-72 , a c c o r d in g  to  th e  D i s t r i c t  S tudy  was S o n a l ik a  and 
t h i s  r e s u l t  was a l s o  co n fi rm ed  by th e  d e t a i l e d  Wheat S tudy  i n  
th e  s i x  B u la n d s h a h r  v i l l a g e s  ( B i g .4* 23 )« There  was grow ing 
demand by th e  f a r m e r s  o f  th e  a r e a  f o r  th e  new t r i p l e  gene v a r i e t i e s  
b u t  t h e s e  wrere s t i l l  i n  v e ry  s h o r t  s u p p ly ,  and so u n t i l  seed  
became a v a i l a b l e  a s  were S o n a l ik a  and K a lyansona  by 1971-72, 
some o f  th e  wheat h a r v e s t e d  was s e t  a s id e  f o r  th e  f o l l o w in g  y e a r ' s  
s e e d .  99 p e r  c e n t  o f  th e  f a rm e r s  in v o lv e d  i n  th e  Wheat S tudy  
fo l lo w e d  t h i s  p o l i c y  and so i t  came a s  no s u r p r i s e  t h a t  no 
s i g n i f i c a n t  p a t t e r n s  and r e l a t i o n s h i p s  were r e v e a l e d  betw een th e  
s o u rc e  o f  wheat se ed  and any o f  th e  ' i n d e p e n d e n t '  v a r i a b l e s .
i i i .  I n s e c t i c i d e  and P e s t i c i d e .
The n e c e s s i t y  o f  p e s t  c o n t r o l  methods i s  b e in g  em phasized  
to  th e  f a r m e r  a s  th e  r e s p o n s e s  o f  th e  new wheat to  unknown p e s t s  
a r e  u n p r e d i c t a b l e  ( 1 1 ) .  The in d ig e n o u s  v a r i e t i e s  had  an i n b u i l t  
r e s i s t a n c e  a g a i n s t  many p e s t s  which c o u ld  a f f e c t  th e  new v a r i e t i e s  
and so t h e i r  e f f e c t s  c a n n o t  r e a d i l y  be a n t i c i p a t e d .  New ty p e s  o f  
r u s t ,  f o r  i n s t a n c e ,  a r e  c o n t i n u a l l y  a p p e a r in g  on th e  nex? v a r i e t i e s .  
The g e n e t i c  s i m i l a r i t y  o f  a l l  th e  new h ig h  y i e l d i n g  v a r i e t i e s  
makes p r o t e c t i v e  m easu res  e s s e n t i a l  a g a i n s t  p e s t s  which co u ld  
damage and d e s t r o y  v a s t  a r e a s  sown w i th  th e s e  g e n e t i c a l l y  s i m i l a r  
p l a n t s .  The l a r g e  q u a n t i t i e s  o f  f e r t i l i z e r  and w a te r  which a r e
371
used  g iv e  r i s e  to dense  v e g e t a t i v e  grow th and th e  s i t u a t i o n  
i s  i d e a l  f o r  p e s t s  to  b re e d .  A cco rd in g  to th e  r e p o r t  o f  the  
N a t io n a l  C o u n c i l  f o r  A g r i c u l t u r a l  and Economic R e s e a rc h  (NCAER), 
f a r m e r s  were r e c e p t i v e  p a r t i c u l a r l y  to  d e m o n s t r a t io n ,  b u t  i n  
th e  s tu d y  a r e a ,  th e y  were u n w i l l i n g  to u se  p e s t i c i d e  a s  i t  was 
n o t  a lw ays  e s s e n t i a l .  I t s  b e n e f i t s  a r e  n o t  a s  a p p a re n t  a s  a r e  
f e r t i l i z e r s ,  b u t  a c c o r d in g  to  e s t i m a t e s  15 p e r  c e n t  o f  th e  t o t a l  
c ro p  i s  l o s t  e a ch  y e a r  due to  p e s t  a t t a c k s ,  b u t  f a r m e r s  a r e  s t i l l  
n o t  co n v in c e d  ( 1 2 ) .  Only n in e  o u t  o f  196 f a r m e r s  enum era ted  f o r  
th e  Wheat S tu d y  u s e d  any form o f  p l a n t  p r o t e c t i o n  a t  a l l ;  t h i s  
i s  even  below  th e  10 to 30 p e r  c e n t  o f  n o r t h e r n  I n d ia n  f a n n e r s  
who u s e  p l a n t  p r o t e c t i o n .  G re a t  l o s s e s  a r e  s t i l l  o c c u r r in g  
due to  in a d e q u a te  p l a n t  p r o t e c t i o n .  The s p re a d  o f  r u s t s  i n  th e  
Pun jab  i n  r a b i  1973-74 (13) h a s  ca u se d  a l o s s  o f  0 .5  m i l l i o n  to n n e s  
o f  th e  e s t i m a t e d  wheat h a r v e s t .  L osses  such  a s  t h i s ,  p a r t i c u l a r l y  
i n  th e  main w heat a r e a s  o f  P u n ja b ,  Haryana and U t t a r  P ra d esh  
c o u ld ,  a c c o r d in g  to  th e  NCAER ( 14) s e r i o u s l y  a f f e c t  I n d i a ' s  
food  s u p p ly .  I n  e v e ry  c a se  i n  th e  Wheat S tudy  a r e a , t h e  l o c a l
t
c o - o p e r a t i v e  s o c i e t y  was t h e  main s e l l i n g  a g e n t  o f  p e s t  c o n t r o l  
c h e m ic a l s .  T h is  s i t u a t i o n  i s  p r e d i c t a b l e  b e c au se  th e  p r i v a t e  
m e rc h a n t ,  l i k e  th e  c u l t i v a t o r , i s  r e l a t i v e l y  unaccustom ed  to  th e  
u s e  o f  p l a n t  p r o t e c t i o n  t e c h n i q u e s ,  and a s  t h i s  a s p e c t  o f  wheat 
f a rm in g  i s  s t i l l  u n p o p u la r  w i th  f a r m e r s  o f  th e  s tu d y  a r e a ,  p r i v a t e  
d e a l e r s  a r e  a p t  to  c o n c e n t r a t e  f a r  more on th e  s a l e  o f  f e r t i l i z e r s .  
Some fo rm s o f  i n s e c t i c i d e  can be mixed w i th  s e e d  b e f o r e  sowing, 
b u t  where a s p r a y e r  i s  r e q u i r e d ,  i t  can  g e n e r a l l y  o n ly  be h i r e d  
th ro u g h  th e  p r im a ry  s o c i e t y .  Dependence on th e  c o - o p e r a t i v e  
was com ple te  f o r  p e s t  c o n t r o l  m a t e r i a l s ,  a s  th e  f a r m e r s  o f  th e  
s tu d y  a r e a  had  r e l a t i v e l y  l i t t l e  c h o ic e  o f  th e  s o u rc e  o f  t h e i r
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p l a n t  p r o t e c t i o n  equ ipm en t.
U n lik e  th e  f e r t i l i z e r  s i t u a t i o n ,  p r i v a t e  m erc h an ts  and 
’m idd le  men' were no c o m p e t i t io n  f o r  th e  c o - o p e r a t i v e s .  T h e i r  
m a jo r  p rob lem  was to  c onv ince  f a rm e rs  o f  th e  n e c e s s i t y  foi* p l a n t  
p r o t e c t i o n .  One can v i s u a l i s e  s t r o n g  c o m p e t i t io n  a r i s i n g  betw een 
p r i v a t e  m e rc h a n ts  and c o - o p e r a t i v e  s o c i e t i e s  once the  u se  o f  p e s t  
c o n t r o l  t e c h n iq u e s  a r e  more w id e sp re a d ,  and th e  s i t u a t i o n  becomin 
s i m i l a r  to  t h a t  o f  th e  c o - o p e r a t i v e - p r i v a t e  m erc h an t  s t r u g g l e  
f o r  th e  f e r t i l i z e r  m a rk e t .
i v .  Farm m a c h in e ry .
P r e l i m i n a r y  f i e l d  work had  shown t h a t  th e  f a r m e r s  who used  
s m a l l  farm  im p lem e n ts ,  such  a s  m e c h a n ic a l  c h a f f  c u t t e r s  and 
t h r e s h e r s ,  u s u a l l y  owned them, w hereas l a r g e r  ty p e s  o f  m ach inery  
were commonly h i r e d .  D uring  th e  fo rm a l  q u e s t i o n n a i r e  s u rv e y ,  
c u l t i v a t o r s  were a sk e d  where th e y  had  h i r e d  t r a c t o r s , a n d  a l s o  
th e  so u rc e  o f  l o a n s  f o r  p u r c h a s in g  t h e i r  s m a l l e r  farm  im plem ents  
(Appendix  2  - 1 . q u e s t i o n n a i r e ) . I t  was c l e a r  from  c h a p te r  6 t h a t  
r e l a t i v e l y  few f a r m e r s  u se d  farm  m ac h in e ry .  Only one o f  th e  196 
c u l t i v a t o r s  in v o lv e d  i n  th e  Wheat S tudy  owned a t r a c t o r , w h i l e  
a mere e i g h t  f a r m e r s  u s e d  t r a c t o r s  f o r  p lo u g h in g .  The o n ly  
t r a c t o r  owner c u l t i v a t e d  th e  l a r g e s t  a r e a  o f  any  o f  th e  f a rm e r s  
i n  th e  s a m p le ,a n d  o b t a i n e d  h i s  lo a n  from th e  Land Development 
Bank. F a rm ers  who h i r e d  t r a c t o r s  a l l  d id  so from  n e ig h b o u r in g  
c u l t i v a t o r s .  T h is  was u n e x p e c te d  a s  th e  main d e a l e r s  i n  farm  
m ac h in e ry  a r e  A g r o - I n d u s t r i e s -  and th e  l i k e l i h o o d  o f  th e  f a rm e r  
o b t a i n i n g  h i s  t r a c t o r  from t h i s  s o u rc e  w i th  th e  a i d  o f  a  lo a n  
from  th e  Land Development Bank, was h ig h .  F u r t h e r  d i s c u s s i o n
w ith  th e  f a rm e r s  revea led , t h a t  a  r e l a t i v e l y  s m a l l  p r o p o r t i o n  
o f  c u l t i v a t o r s  i n  a v i l l a g e  would a p p ly  to  h i r e  a  t r a c t o r ,  and, 
a s  th e  p r o c e d u re  was l e n g th y  and c o m p l ic a te d ,  the  e n t e r p r i s i n g  
c u l t i v a t o r s  would th e n  lo a n  t r a c t o r s  to  t h e i r  n e ig h b o u r s  on a 
much more in f o r m a l  and u n d o u b te d ly  p r o f i t a b l e  b a s i s .  More 
f a rm e r s  t h e r e f o r e ,  u se d  t r a c t o r s  th a n  h i r e d  them from c o - o p e r a t i v e  
s o c i e t i e s ,  b u t  f o r  th e  most p a r t  h o ld in g s  were s u f f i c i e n t l y  s m a l l  
to  make i t  j u s t  a s  p r o f i t a b l e  f o r  th e  c u l t i v a t o r s  to  u se  f a m i ly  
l a b o u r  and t h e i r  own d ra u g h t  a n im a ls .
The m ost u s e d  s m a l l  farm  im plem ents  were th e  m ec h a n ic a l  
t h r e s h e r  and e l e c t r i c  pump. These were owned by a p p ro x im a te ly  
n in e  p e r  c e n t  and 12 p e r  c e n t  o f  th e  sample f a r m e r s  r e s p e c t i v e l y .  
C l e a r l y  farm  m ach n ie ry  was a lm o s t  n e g l i g i b l e  i n  th e  farm s o f  th e  
s tu d y  a r e a  a s  n o t  one o f  th e  o t h e r  farm  im plem en ts  n o te d  i n  the  
q u e s t i o n n a i r e  (Appendix  2 .2 )  was owned by more th a n  t e n  p e r  c e n t  
o f  th e  sam ple f a r m e r s .  Those f a rm e rs  who d id  own m ach inery  were 
commonly members o f  c a s t e  g roups  I  and I I  and had  farm s above 
t h e  mean s i z e  o f  3 -5 4  h e c t a r e s  f o r  th e  a r e a .  The c h i  sq u a re  
t e s t  was u s e d  o n ly  i n  th e  c a se  o f  th e  t h r e s h e r  and e l e c t r i c  pump 
to  i l l u s t r a t e  t h a t  i t  was th e  f a rm e r s  w i th  h o l d in g s  l a r g e r  th a n  
th e  mean f o r  th e  s tu d y  a r e a  who owned most o f  th e  m ec h a n ic a l  
t h r e s h e r s  and e l e c t r i c  pumps. (M echan ica l  t h r e s h e r s ,  c h i  sq u a re  
= 2 3 .8 4 )  s i g n i f i c a n t  a t  .1 p e r  c e n t  l e v e l ;  e l e c t r i c  pump, 
c h i  s q u a re  = 4 1 .4 7 )  s i g n i f i c a n t  a t  .1 p e r  c e n t  l e v e l ) .  The 
number o f  f a r m e r s  u s in g  th e  v a r i o u s  o t h e r  fo rm s o f  farm 
m ach inery  were too  few to  be examined s t a t i s t i c a l l y .
A l l  c a sh  lo a n s  f o r  farm  m ach inery  had  r e a c h e d  th e  c u l t i v a t o r
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e i t h e r  th ro u g h  th e  Land Development Bank, th ro u g h  Tacquav i loams 
v i a  th e  d i s t r i c t  a g r i c u l t u r a l  d e p a r tm e n t  o r  th ro u g h  p r i v a t e  
t r a n s a c t i o n s .  I n  s e v e r a l  c a s e s ,  lo a n s  f o r  farm  m ach inery  had 
been tu r n e d  down by governm ent o r g a n iz e d  c r e d i t  schemes because  
th e  h o ld in g s  o f  th e  f a r m e r s  c o n cern ed  were n o t  c o n s id e r e d  to  be 
' v i a b l e  u n i t s ' .  There  a r e  few c r i t e r i a  f o r  d e c id in g  j u s t  what 
c o n s t i t u t e s  a v i a b l e  h o ld in g  and a s u b j e c t i v e  d e c i s i o n  on the  
v i a b i l i t y  o f  th e  h o l d in g  made by one o f  th e  l o c a l  governm ent 
o f f i c i a l s ,  i s  m ost p ro b a b ly  b a se d  on th e  L e k h p a l1s recom m endation . 
The S m all  F a rm e r s '  Development A s s o c i a t i o n s  (SFDA) c o - o p e r a t i v e s  
d e s ig n e d  s p e c i f i c a l l y  to  h e lp  th e  s m a l l e r  f a r m e r ,  who was o f t e n  
p o t e n t i a l l y  weak i n  a v i l l a g e  community ( 1 5 ) ,  seemed to be q u i t e  
i n e f f e c t u a l  i n  th e  s tu d y  a r e a .  F o r  i n s t a n c e ,  g r a n t s  a r e  n o t  
g iv e n  f o r  tube  w e l l  pumps to f a rm e r s  whose h o l d in g s  a r e  too sm a l l  
o r  a r e  w i t h in  a 300 m e tre  r a d i u s  o f  a  governm ent tube  w e l l .  
T h e o r e t i c a l l y ,  th e s e  s h o u ld  be a b le  to o b t a i n  a l l  t h e  n e c e s s a r y  
i r r i g a t i o n  w a te r  from th e  governm ent tube  w e l l ;  o r ,  i f  beyond 
th e  i n f l u e n c e  o f  th e  governm ent tube  w e l l ,  s m a l l  farm s w i l l  n o t  
be g iv e n  g r a n t s  b e c au se  th e y  can n o t  u se  a tube  w e l l  to  c a p a c i ty  
and so m ust r e l y  on open w e l l s  i n s t e a d .  P e r s o n a l  com m unication 
w i th  f a r m e r s  i n  C h i r c h i t a  v i l l a g e  ( F i g . 1 , 4 - )  d u r in g  th e  h a r v e s t  
s tu d y ,  showed t h a t  th e  p rob lem s o f  o b t a i n i n g  r e g u l a r  and 
a d e q u a te  s u p p l i e s  o f  w a te r  a r e  ex trem e f o r  c u l t i v a t o r s  w i th  
sm a l l  h o l d in g s  o r  whoever i s  w i th in  c lo s e  range  o f  a governm ent 
tube  w e l l .  The i r o n y  o f  th e  s i t u a t i o n  i s  t h a t  o f t e n  f a rm e r s  
w i th  h o ld in g s  w hich a r e  n o t  c o n s id e r e d  ' v i a b l e  u n i t s '  a r e  i n  
g r e a t e s t  need  o f  a  g r a n t  from th e  Land Development Bank.
F a rm ers  have no o p t io n  b u t  to  o b t a i n  c r e d i t  from p r i v a t e  m erch an ts  
a t  i n t e r e s t  r a t e s  t h a t  t h e i r  m a rg in a l  h o l d in g  can h a r d l y  b e a r .
A h o l d in g  t h a t  does n o t  q u a l i f y  f o r  a lo a n  i s  v e ry  o f t e n  sm a l l  
i n  s i z e  and y e t  th e  p u rp o se  o f  th e  c o - o p e r a t i v e  sys tem  a s  i t  so 
f r e q u e n t l y  s t a t e s ,  i s  to r u l e  o u t  d i s p a r i t i e s  be tw een  ' r i c h '  and 
'p o o r '  i n  th e  r u r a l  l a n d s c a p e ,  and to  g iv e  s m a l l  f a r m e r s  e q u a l  
o p p o r t u n i t i e s  w i th  th e  l a r g e r  l a n d  ow ners . S e v e r a l  i n s t a n c e s  
d u r in g  th e  f i e l d  work showed t h a t  t h i s  was n o t  th e  c a se  and 
o b s e r v a t i o n s  a r e  s u p p o r te d  by N a i r  who s t a t e s  t h a t  th e  p r e s e n t  
p o l i c i e s  o f  th e  governm en t,  r a t h e r  th a n  b r i n g i n g  e q u a l i t y  to 
r u r a l  I n d i a , a r e  i n c r e a s i n g  th e  gap betw een  r i c h  and po o r  ( 1 6 ) .
F i n a l l y  c o - o p e r a t i v e  m a rk e t in g  must be c o n s id e r e d .  T h is  
h a s  p ro v ed  to  be u n s u c c e s s f u l  a lm o s t  everyw here  i n  I n d i a  e x c e p t  
i n  U t t a r  P ra d e s h  (17)* The s u c c e s s  o f  m a r k e t in g  c o - o p e r a t i v e s  
w i t h in  th e  s t a t e  i s  a t t r i b u t e d  to  th e  m a r k e ta b le  s u r p l u s ,  
p a r t i c u l a r l y  o f  w h ea t .  R a ja g o p a la n  (1971) comments on th e  l a c k  
o f  s u c c e s s  o f  m a r k e t in g  c o - o p e r a t i v e s  i n  H im achal P ra d esh  f o r  
i n s t a n c e ,  where th e  m a rk e ta b le  s u r p l u s  i s  c o n s id e r a b l y  s m a l l e r  
( 18) .
I n  th e  B u la n d s h a h r  d i s t r i c t  t h e r e  a r e  n in e  m ark e t  c e n t r e s  
h e ld  i n  th e  m a jo r  towns to which fa rm e r s  b r i n g  t h e i r  h a r v e s t .
The governm ent f i x e s  th e  p r i c e ,  Rupees 76 p e r  q u i n t a l  i n  1972, 
f o r  th e  b e s t  g rad e  o f  wheat and t h i s  s h o u ld  e n a b le  th e  f a rm e r  
to  g e t  a  ’f a i r  d e a l '  a t  th e  m a r k e t , a c c o r d in g  to  th e  q u a l i t y  o f  
h i s  p ro d u c e .  A l l  members o f  c r e d i t  and s e r v i c e  c o - o p e r a t i v e s  
a r e  bound to  b e lo n g  to  th e  m a rk e t in g  s o c i e t y  a s  t h i s  i s  one 
m ethod o f  c o l l e c t i n g  d u e s .  F a rm ers  who do n o t  b e lo n g  to  any 
form o f  c o - o p e r a t i v e  o r g a n i z a t i o n  can s t i l l  t a k e  a d v a n ta g e  o f
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th e  c o - o p e r a t i v e  m a rk e t in g  sy s tem . T h e o r e t i c a l l y ,  th e  fa rm e r  
can  g e t  a ’f a i r '  p r i c e  f o r  h i s  c ro p ,  b u t  i n  p r a c t i c e ,  many 
f a r m e r s  do n o t  o b t a i n  maximum b e n e f i t  from th e  sy s te m . The 
queues  a t  th e  m ark e t  a r e  lo n g  and f a rm e r s  may have to  w a i t  two 
to t h r e e  days b e fo r e  t h e i r  h a r v e s t  i s  a s s e s s e d  and w eighed . 
A c c o rd in g  to  th e  l o c a l  a c t i n g  Block Development O f f i c e r ,  Mr.B.B. 
L a i ,  th e  f a r m e r s  a r e  o f t e n  n o t  p r e p a r e d  to  w a i t ,  and so s e l l  
t h e i r  wheat to  p r i v a t e  m erc h an ts  f o r  l e s s  th a n  th e y  would r e c e iv e  
from  th e  c o - o p e r a t i v e .  These p r i v a t e  s a l e s  a r e  a l s o  a means o f  
e v a d in g  lo a n  repaym en t.  I n  p r a c t i c e ,  th e  f a r m e r  i s  worse o f f  
th a n  he c o u ld  have been a s  any f u r t h e r  d e a l i n g s  w i th  th e  co­
o p e r a t i v e  s o c i e t y  w i l l  be s e v e r e l y  h in d e r e d  b e c au se  o f  o v e r  d u e s .
F o r  p u rp o s e s  o f  s e c u r i t y ,  payment f o r  th e  c ro p  a t  th e  
m ark e t  i s  by cheque and n o t  i n  c a sh .  F u r t h e r  i n f o r m a t io n  from 
th e  a c t i n g  B lock  Development O f f i c e r  a t  B u la n d s h a h r ,  M r .B .B .L a i ,  
t o l d  o f  th e  f a r m e r s '  s u s p i c i o n  o f  c h e q u es .  Many p r e f e r r e d  to  
s e l l  t h e i r  c ro p  a t  a  low er  p r i c e  to  th e  p r i v a t e  d e a l e r  i n  o r d e r  
to  r e c e i v e  ' r e a d y  c a s h ' .  The d e a l e r  can a f f o r d  to  do t h i s  a s  
he th e n  s e l l s  th e  g r a i n  th ro u g h  c o - o p e r a t i v e  m a r k e t in g  c h a n n e ls  
and o b t a i n s  th e  governm ent recommended p r i c e .  The e f f o r t s  o f  
governm ent o r g a n i z a t i o n s  to  e l i m i n a t e  p r i v a t e  d e a l e r s  ca n n o t  
hope to  s u c c e e d  i f  th e  c u l t i v a t o r  h im s e l f  h a s  no d e s i r e  to  see  
j u s t i c e  done.
D espondency w i th  governm ent o r g a n iz e d  c r e d i t  and n o n - c r e d i t  
s o c i e t i e s ,  which was found  to  . e x i s t  i n  th e  v e ry  l i m i t e d  s tu d y  
a r e a ,  i s  c e r t a i n l y  n o t  r e f l e c t e d  i n  s t a t i s t i c s  p u b l i s h e d  f o r  
th e  whole o f  I n d i a .  C o - o p e r a t iv e s  have been  f u n c t i o n i n g  i n  I n d i a
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Achievemen Is o f  th e  C o - o p e ra t iv e  Fi-ogimme a t  th e  A l l -X n d i :„ l e v e l ,
1-955-56 1961-62 1969 -70 . 
P r o v i s i o n a l  
v a l u e s .
1. Value o f  a g r i c u l t u r a l  
p roduce  m ark e te d  by 
c o - o p e r a t i v e s .
53 .00  174.70 588 .50  599-00
PlS . c r o r e s
2. V alue  o f  f e r t i l i z e r s  
. d i s t r i b u t e d  b y • 
c o - o p e r a t i v e s .
na 3 2 .3 0  200 .80 232.49
R s . c r o r e s
3 . Value  o f  s e e d s  and 
i n p u t s  d i s t r i b u t e d  
by c o - o p e r a t i v e s .
NA 7-7 4  30 .1 0  32.81
R s . c r o r e s
4 . V alue  o f  consumer 
goods d i s t r i b u t e d  
by c o - o p e r a t i v e s  
i n  s m a l l  a r e a s .
NA 23-00 242.70 225.69  
R s . c r o r e s
5 . Number o f  c o - o p e r a t i v e  3 34 62 70
s u g a r  f a c t o r i e s  i n  
p r o d u c t i o n .
6 . Number o f  c o -o p e r a t iv e  
p r o c e s s in g  u n i t s  
o r g a n iz e d  /  a s s i s t e d .
NA 561 1596 1617
c u m u la t iv e
7 . S to ra g e  c a p a c i t y  
a v a i l a b l e  w i th  
t h e  c o - o p e r a t i v e .
NA 7 .5 0 25.80 27.00
c u m u la t iv e  
la k h  to n n es
S o u rc e :  Government o f  I n d i a ,  M in i s t r y  o f  A g r i c u l t u r e .
D epar tm en t  o f  C o - o p e ra t io n  O c to b e r  1971.
R e p o r t  o f  th e  E x p e r t  Committee on th e  N a t io n a l  
C o - o p e ra t iv e  Development C o r p o r a t io n ,  D e l h i , p . 43.
R ig .8 .1 .
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s in c e  1904 (19)> and a l th o u g h  th e y  have a c h ie v e d  . ' s t r i k i n g  
p r o g r e s s ’ i n  many p a r t s  o f  I n d i a ;  Tamil Nadu, K e r a la ,  G u j a r a t ,  
M a h a ra s h t r a  and P un jab  b e in g  n o t a b l e  exam ples ( 2 0 ) ,  t h e i r  l e v e l s  
o f  s u c c e s s  i n  U t t a r  P ra d e s h  have n o t  been q u i t e  so o u t s t a n d in g ^ 2 1 ) .  
S t a t i s t i c s  f o r  th e  c o u n tr y  a s  a whole show a c o n s i s t e n t  r i s e  i n  
th e  s t r e n g t h  and e f f e c t  o f  c o - o p e r a t i v e  s o c i e t i e s  s in c e  th e  
i n t r o d u c t i o n  o f  th e  N a t io n a l  C o - o p e ra t iv e  Developm ent C o rp o ra t io n  
(NCDC) i n  1955-56 . F i g . 8 . 1 .  shows some o f  t h e ’a c h ie v e m e n ts '
c i t e d  by th e  c o r p o r a t i o n  a t  th e  a l l  I n d i a  l e v e l .
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8 ,4*  Problem s f a c i n g  co-op  or;: l i v e s  as  s u p p l i e r .0, o f  c r e d i t
find a g r i c u l t u r a l  i n p u t s .
U t t a r  P ra d e s h  does n o t  r e f l e c t  th e  s u c c e s s e s  o f  th e  N a t io n a l  
C o - o p e ra t iv e  Development C o r p o r a t io n  (NCDC) s t a t i s t i c s  f o r  th e  
whole o f  I n d i a .  A r e c e n t  u n p u b l is h e d  r e p o r t  e n t i t l e d  ’The f a i l u r e  
o f  th e  c o - o p e r a t i v e s  i n  U t t a r  P ra d esh  and p o s s i b l e  m ethods o f  
r e o r g a n i s i n g  th e  s y s te m ’ h as  been c i r c u l a t e d  to  a l l  th e  d i s t r i c t s  
o f  th e  s t a t e .  I t s  t i t l e  a lo n e  i s  s u f f i c i e n t  to  i n d i c a t e  t h a t  th e  
f a r m e r s  have n o t  w ho lly  e x a g g e r a te d  th e  s i t u a t i o n  w ith  r e s p e c t  
to  c o - o p e r a t i v e s .  The r e p o r t  c la im s  t h a t  th e  60 .0 0  p e r  c e n t  o f  
th e  p o p u l a t i o n  o f  U t t a r  P ra d esh  who a r e  supposed  to  be members 
o f  th e  c o - o p e r a t i v e  s o c i e t i e s  a c c o r d in g  to  c u m u la t iv e  d i s t r i c t  
s t a t i s t i c s ,  i s  i l l u s o r y  ( 2 2 ) .  R ecen t  e s t i m a t e s  i n d i c a t e  t h a t  th e  
p r o p o r t i o n  o f  a c t i v e  members iri th e  s t a t e  i s  n e a r e r  3 6 .0 0  p e r  
c e n t .  The fa k e  f i g u r e  has  a r i s e n  b ecause  i t  i n c l u d e s  e v e ry  member 
who h a s  e v e r  j o in e d  th e  c o - o p e r a t i v e  s o c i e t y  w i t h in  th e  s t a t e ,  
b u t  i t  f a i l s  to  a c c o u n t  f o r  n e a r l y  h a l f  th e  b o r ro w e rs  who have 
f a i l e d  to  r e p a y  t h e i r  o v e rd u e s  and so a r e  no lo n g e r  ’a c t i v e ’ 
members o f  c o - o p e r a t i v e  s o c i e t i e s .  The r e p o r t  e s t i m a t e s  t h a t  
membership o f  c o - o p e r a t i v e s  i n  U t t a r  P ra d e sh  i s  a b o u t  4 .0 0  p e r  
c e n t  below th e  a l l  I n d i a  a v e ra g e ,  and i n  a d d i t i o n ,  th e  a v e ra g e  
lo a n  p e r  member i s  Rupees 117 i n  th e  s t a t e ,  51*10 p e r  c e n t  o f  
th e  a l l  I n d i a  mean o f  Rupees 239*
Many o f  th e  c e n t r a l  c o - o p e r a t i v e  banks i n  U t t a r  P ra d esh  
have 'e r o d e d  t h e i r  c a p a c i t y  to  o b t a i n  f i n a n c i a l  a s s i s t a n c e  from 
th e  R e s e rv e  Bank o f  I n d i a ' ,  by a l lo w in g  heavy o v e r  dues to
1
a c c u m u la te .  These o v e r  dues i n c r e a s e d  from Rupees 24*30 c r o r e s
1. one c r o r e  = t e n  m i l l i o n s .
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to  Rupees 35-40  c r o r e s  d u r in g  1970-71, and form ed 47770 p e r  c e n t  
o f  lo a n s  o u t s t a n d i n g  i n  the  s t a t e  ( 23) .  In  31 o f  th e  33 banks 
i n  U t t a r  P ra d e s h ,  o v e r -d u e s  were g r e a t e r  th a n  5 0 .00  p e r  c e n t  o f  
th e  lo a n s  o u t s t a n d i n g  a g a i n s t  th e  s o c i e t i e s  by June  1971, th e  
end o f  th e  c o - o p e r a t i v e  y e a r  ( 24 ) .  Farm ers  com pla in  a b o u t  th e  
i n e f f i c i e n c y  o f  c o - o p e r a t i v e  o r g a n i z a t i o n s , b u t  i t  was a common 
f e a t u r e  t h a t  money borrow ed from c o - o p e r a t i v e  s o c i e t i e s  was 
o f t e n  u sed  f o r  s o c i a l  and n o t  a lw ays f o r  a g r i c u l t u r a l  p u rp o s e s ,  
and c o n s e q u e n t ly  d e b ts  c o u ld  n o t  be m et .  C o n se q u e n tly ,  many o f  
th e  banks from which c u l t i v a t o r s  had r e c e iv e d  lo a n s  were q u i t e  
u n a b le  to  r ep a y  t h e i r  dues to  th e  apex banks by th e  s p e c i f i e d  
d a t e s .  U n le s s  t h e r e  i s  a h i g h e r  l e v e l  o f  f e e d  back  i n t o  th e  
sy s te m , th e  programme c a n n o t  hope to  s u c ce e d  and th e  r e p o r t  
demands t h a t
1 th e  governm ent s h o u ld  cause  c o e rc iv e  a c t i o n  
to  be t a k e n  a g a i n s t  d e f a u l t e r s  to  a f f i l i a t e d  
s o c i e t i e s  w i th  th e  u tm o s t  sp e ed ,  w i th  
c o n c e n t r a t i o n  f i r s t  on th e  l a r g e r  b o r r o w e r . '  ( 25)
J u s t  what th e  governm ent can  do i f  th e  c u l t i v a t o r  r e f u s e s  to  
r e p a y  o v e r - d u e s  i s  d e b a t a b l e .  I t  would p r o b a b ly  c o s t  th e  co­
o p e r a t i v e  sys tem  more to  ta k e  l e g a l  a c t i o n  a g a i n s t  a  c u l t i v a t o r  
• th an  to  w r i t e  o f f  h i s  d e b t s .  C u l t i v a t o r s  a rg u e  t h a t  th ey  would 
be w i l l i n g  to c o n t in u e  t h e i r  d e a l i n g s  w i th  c o - o p e r a t i v e  s o c i e t i e s  
i f  c r e d i t  was c o n t in u o u s ,  and th e y  c o u ld  re p a y  lo a n s  o v e r  a 
l o n g e r  p e r i o d  o f  t im e  a s  th ey  do w i th  p r i v a t e  m e r c h a n t s . The 
p u rp o se  o f  th e  c o - o p e r a t i v e  system  i s  to  g iv e  th e  p o o r e r  fa rm e rs  
i n  p a r t i c u l a r  a  ' f a i r  d e a l ' ,  and u n l e s s  i n t e r e s t  r a t e s  were 
r a i s e d  to  m atch  th o se  o f  th e  p r i v a t e  m e rc h a n ts ,  an i m p r a c t i c a l  
s i t u a t i o n ,  c o - o p e r a t i v e s  co u ld  n o t  hope to  s u r v iv e  i f  th e y  
a l lo w e d  th e  f a rm e r  c o n t in u o u s  c r e d i t .
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As a r e s u l t 1o f  grow ing  o v e r -d u e s  in  th e  s t a t e  and 
in a d e q u a te  r e - o r g a n i z a t i o n a l  e f f o r t ,  th e  number o f  p r im a ry  
a g r i c u l t u r a l  c r e d i t  s o c i e t i e s  has  f a l l e n  s in c e  1969-70 ( F i g . 8 . 2 ) .  
A cco rd in g  to  th e  r e p o r t  t h i s  s i t u a t i o n  has  n o t  a r i s e n  because  
p r im a ry  s o c i e t i e s  have m erged, bu t  because  p r e v i o u s l y  i n e f f i c i e n t  
o r g a n i z a t i o n s  have been abandoned.
Diagram to  show th e  d e c l i n e  in  th e  number o f  p r im a ry  a g r i c u l t u r a l  
c r e d i t  s o c i e t i e s  in  U t t a r  P r a d e s h .
3 0 th  June  1969 26,397
3 0 th  June  1970 26,301
3 0 th  June  1971 26 ,200
S o u rc e :  ' F a i l u r e  o f  the  C o - o p e ra t iv e  sys tem  and re m e d ia l  a c t i o n ' ,
from  th e  'M a s te r  P la n  f o r  A c c e l e r a t e d  Development o f  
A g r i c u l t u r a l  C r e d i t  P ro d u c t io n  th ro u g h  C o - o p e ra t io n  i n  
U t t a r  P r a d e s h ' . U np u b lish ed  p a p e r .  U .P .D e p t ,  o f  
C o - o p e r a t io n .
F i g . 8 . 2 .
The s t a t e  c o - o p e r a t i v e  o r g a n i z a t i o n  aimed to  c r e a t e  1000 v i a b l e  
s o c i e t i e s  by 1971-72, b u t  a ch iev em en ts  have been  low and by 
November 1971, o n ly  94 s o c i e t i e s  which c o u ld  be c l a s s e d  a s  
v i a b l e  u n i t s ,  had  been  fo rm ed .
One o f  th e  m a jo r  prob lem s o f  c o - o p e r a t i v e s  i s  t h e i r  
o r g a n i z a t i o n ,  p a r t i c u l a r l y  a t  th e  l e v e l  o f  th e  p r im a ry  s o c i e t i e s .  
W ith th e  scheme to  c o n v e r t  th e  o r i g i n a l  s i n g l e  v i l l a g e  c o - o p e r a t i v e s  
i n t o  m u l t i - v i l l a g e  u n i t s ,  th e  need  f o r  b e t t e r  o r g a n i z a t i o n  i s  
i n c r e a s i n g .  Of th e  26 .20  p r im a ry  s o c i e t i e s  i n  U t t a r  P ra d esh  i n  
1972, o n ly  3*91 p e r  c e n t  h a d - f u l l  t im e ,  p a id  s e c r e t a r i e s ,  14-39 
p e r  c e n t  o f  th e  re m a in d e r  were o f f i c i a l  p a r t  t im e o r g a n i z e r s .
The m a j o r i t y  had ho n e . I t  seemed t h a t  th e  a m a teu r  app roach
to o r g a n i z in g  c o - o p e r a t i v e  s o c i e t i e s  a t  the  lo w e s t  b u t  most
im p o r ta n t  l e v e l  was bound to  g e n e r a te  a p a th y  i n  th e  m a j o r i t y
o f  c a s e s .  The c o n c e p t  o f  c o - o p e r a t i o n  i s  s t i l l  q u i t e  new to
many f a r m e r s ,  and u n t i l  th e  p u rp o s e .a n d  b e n e f i t s  o f  th e  system
becomes a p p a r e n t ,  th e  p r e s e n t  a t t i t u d e  o f  th e  c u l t i v a t o r  i s
bound to  rem a in .  Too o f t e n  . r e s p o n s i b i l i t y  f o r  c o l l e c t i n g
o r d e r s  and d i s t r i b u t i n g  goods was sh a re d  by too  many p eop le  i n
a  v i l l a g e ,  and w^ as u n s a t i s f a c t o r y .  These o b s e r v a t i o n s  i n  the
f i e l d  were r e f l e c t e d  by th e  M in i s t r y  o f  A g r i c u l t u r e  (1971) when
i t  was em phasized  t h a t  the  m ost v i a b l e  u n i t s  were th o se  which
\
were o r g a n iz e d  and ru n  ' p r o p e r l y '  and n o t  m ere ly  c r e a t e d  and 
f o r g o t t e n  ( 2 6 ) .
The c o - o p e r a t i v e  sys tem  h a s  had to f a c e  a s e r i e s  o f  prob lem s 
d u r in g  th e  p a s t  de c ad e ,  each  one g r e a t e r  th a n  th e  l a s t ,  and the  
cu m u la t iv e  e f f e c t  has  done much to  s u p p re s s  th e  s u c c e s s  o f  th e  
scheme. F i r s t ,  th e  c o n c e p t  o f  c o - o p e r a t i o n  was e n t i r e l y  new to 
th e  f a r m e r s ,e v e n  though governm ent o r g a n iz e d  c r e d i t  sys tem s  have 
been i n  e x i s t e n c e  s in c e  th e  b e g in n in g  o f  th e  c e n tu r y ,  th e y  have 
n o t  been  w id e s p re a d .  The pu rp o se  o f  the  c o - o p e r a t i v e  system  i s
' t h a t  th e  v i l l a g e r s  sh o u ld  come t o g e t h e r ,  p o o l  
t h e i r  r e s o u r c e s  and work w ith  i n t i m a t e  
knowledge o f  one a n o th e r  a s  w e l l  a s  a  se n se  
o f  m u tu a l  o b l i g a t i o n . . '
and so e l i m i n a t e  d i s p a r i t i e s  betw een r i c h  and p o o r . ( 2 7 ) .  I f
c o - o p e r a t i v e s  a r e  to  s u c c e e d ,  th e  em phasis  m ust be p la c e d  on th e
n eed  f o r  a  ' s e n s e  o f  m u tu a l  o b l i g a t i o n ' . "  U n f o r tu n a t e l y ,  th e
p r e v a i l i n g  d e s i r e  i s  to  o b t a i n  a s  much a s  p o s s i b l e  from th e
sys tem  w i th  th e  minimum f e e d  back , p a r t i c u l a r l y  w i th  r e f e r e n c e
to  lo a n  repaym en t.  F a rm ers  i n te r v ie w e d  f o r  th e  Wheat S tudy
seemed to  have 110 p e r c e p t i o n  o f  the consequences  o f  t h e i r  
m ounting  o v e r - d u e s  on th e  c o - o p e r a t i v e  sy s tem .
Lack o f  u n d e r s t a n d in g  o f  what th e  c o - o p e r a t i v e  i s ,  and 
what i t  i s  t r y i n g  to  do, has  done much to  h a l t  i t s  p r o g r e s s  i n  
I n d i a .  I n  U t t a r  P ra d e s h  where th e  system  i s  f a x i n g  p a r t i c u l a r l y  
b a d ly ,  a b o u t  one t h i r d  o f  th e  f a rm e rs  a r e  a c t i v e  members and 
t h e r e f o r e  seem to  a p p r e c i a t e  th e  w ork ings o f  th e  movement.
There a r e  s t i l l  many who a r e  v e ry  wary o f  th e  sys tem  and p r e f e r  
to  d e a l  w i th  p r i v a t e  m e rc h a n ts .
The i n t r o d u c t i o n  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  i n  
t h e  mid 1960s, gave a b o o s t  to  th e  c o - o p e r a t i v e  scheme. The 
i n p u t  r e q u i r e m e n ts  o f  th e  new p l a n t s  a r e  h ig h  ( 2 8 ) ,  and the  
need  f o r  s e e d ,  f e r t i l i z e r ,  i n s e c t i c i d e ,  p e s t i c i d e  and m a t e r i a l  
and f i n a n c i a l  a i d  f o r  m inor i r r i g a t i o n  p r o j e c t s  gave th e  sys tem  
scope  f o r  g row th  as  a  s u p p l i e r  o f  th e s e  i n p u t s .  One ca n n o t  h e lp  
b u t  f e e l  t h a t  t h i s  p e r i o d  o f  g row th  w i l l  be s h o r t  l i v e d ,  i f  i t  
i s  n o t  d raw ing  to  a c lo s e  a l r e a d y .  Demands f o r  i n p u t s  have been 
so h ig h  t h a t  th e  system  h a s  n o t  been  a b le  to  cope a d e q u a te ly  
w i th  t h i s  p e r i o d  o f  g r e a t e r  a c t i v i t y .  S to ra g e  sp ace  f o r  goods 
i n  c e n t r a l  and p r im a ry  s o c i e t i e s  was l i m i t e d ,  s u p p l i e s  were 
in a d e q u a te  to  m eet demands, p a r t i c u l a r l y  o f  f e r t i l i z e r ,  sm a l l  
farm  m ac h in e ry  and c r e d i t .  I n s u f f i c i e n t  s t a f f i n g  l e d  to  
d e la y e d  d e l i v e r i e s  to  b o th  c e n t r a l  and p r im a ry  s o c i e t i e s .
F a rm ers  som etim es d id  n o t  r e c e iv e  t h e i r  i n p u t s ^ t i l l  th e  end o f  
t h e  c ro p  se a so n  when i t  was too l a t e .  Wrong o r d e r s  were d e l i v e r e d  
and  f i n a n c i a l  a s s i s t a n c e  from th e  governm ent to  th e  c o - o p e r a t i v e s  
was n o t  a lw ays  fo r th c o m in g  to the  r e q u i r e d  e x t e n t .  P ro lo n g e d
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d e la y s  i n  a d j u s t i n g  the  amounts due to  the  c o - o p e r a t i v e s  on 
a c c o u n t  o f  t r a n s p o r t  and s to r a g e  c o s t s ,  f o r  i n s t a n c e ,  have 
f u r t h e r  a f f e c t e d  t h e i r  e f f i c i e n c y  a c c o r d in g  to  th e  N a t io n a l  
C o - o p e ra t iv e  Development C o rp o r a t io n  r e p o r t  ( 29 ) .
8 . 5 . C o n c lu s io n .
I t  i s  n o t  s u r p r i s i n g  t h a t  f a rm e r s  a r e  d i s i l l u s i o n e d  
w i th  th e  c o - o p e r a t i v e  sys tem .T he  i n a b i l i t y  o f  th e  c o - o p e r a t i v e s  
to  p r o v id e  t h e i r  a g r i c u l t u r a l  r e q u i r e m e n ts  ( Ch.8 . p . 368 ) ,  has  
done much to  d e s t r o y  any se n se  o f  'm u tu a l  o b l i g a t i o n '  betw een 
o r g a n i z a t i o n  and f a r m e r .  S h o r ta g e s  a lw ays t e n d  to  r u i n  any 
p o l i c i e s  o f  'g i v e  and t a k e ' ,  i n h e r e n t  i n  c o - o p e r a t i o n .
I n  a d d i t i o n  to  a l a c k  o f  u n d e r s t a n d in g  o f  th e  scheme by 
f a r m e r s ,  and p o o r  o r g a n i z a t i o n  w i t h in  th e  c o - o p e r a t i v e  sys tem , 
c o n d i t i o n s  m ust be f u r t h e r  a g g ra v a te d  by r i s i n g  p r i c e s  and 
s h o r t a g e s  o f  raw m a t e r i a l s ,  on a w orld  s c a l e .  S h o r ta g e  o f  
f e r t i l i z e r  h a s  a l r e a d y  had  an e f f e c t  on I n d i a ' s  1973-74 wheat 
c ro p ,  and one f e e l s  t h a t  p r o d u c t io n  o f  n e c e s s a r y  i n p u t s  w i l l  
n o t  s i g n i f i c a n t l y  i n c r e a s e  i n  I n d i a  d u r in g  th e  n e x t  t h r e e  to  
f o u r  y e a r s ,  a  p e r i o d  which may be c r u c i a l ,  a s  t h e r e  i s  an 
im pending  w orld  fo o d  s h o r ta g e  ( 3 0 ) .
The f a i l u r e  o f  c o - o p e r a t i v e s  i n  U t t a r  P ra d esh  i s  c l o s e l y  
c o n n e c te d  w i th  th e  f a i l u r e  o f  f a rm e r s  to  u n d e r s t a n d  th e  system  , 
and to  ta k e  an a c t i v e  p a r t  i n  i t , w i t h  th e  p u rp o se  o f  im prov ing  
a g r i c u l t u r a l  c o n d i t i o n s  and a s s i s t i n g  th e  weaker s e c t i o n s  o f  
th e  community. A cco rd in g  to  Taimni ( 3 1 ) ,  th e  c o - o p e r a t i v e  movement 
which was i n te n d e d  a s  a  ' s h i e l d  f o r  th e  weak* h a s  tu rn e d  i n t o  a 
'sw o rd  f o r  the  s t r o n g ' .
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CHAPTER 9
An a s s e s s m e n t  o f  th e  v a lu e  o f  new dwarf wheat to  th e  f a rm e r .
9*1. I n t r o d u c t i o n .
The a d o p t io n  o f  th e  new h ig h  y i e l d i n g  v a r i e t i e s  h as  caused  
many changes  b o th  i n  th e  p a t t e r n  o f  wheat f a rm in g  and i n  the
e n t i r e  f a rm in g  r o u t i n e  (C h a p te r  6 ) .  These changes  which have
been  w id e sp re a d  a r e  n o t  r e s t r i c t e d  to  th e  s tu d y  a r e a  ( 1 , 2 , 3 , 4 ) ,  and 
have o c c u r r e d  f a r  more r a p i d l y  th a n  many b e l i e v e d  p o s s i b l e  ( 5 , 6 ) .  . 
F o r  such  changes  to  have o c c u r r e d ,  th e  c u l t i v a t o r  m ust have f e l t  
t h a t  c e r t a i n  fo rm s o f  a g r i c u l t u r a l  i n n o v a t io n  would be w orth  h i s  
w h i l e ,  and i t  i s  t h e  v a lu e  o f  th e  new wheat v a r i e t i e s  to  th e
fa rm e r  which t h i s  c h a p te r  exam ines .  The wheat y i e l d s  o f  a lm o s t
56 p e r  c e n t  o f  th e  f a r m e r s  i n  th e  s tu d y  a r e a  were w e l l  above th e  
1971 d i s t r i c t  mean y i e l d s  o f  14*48 q u i n t a l s  p e r  h e c t a r e  ( 7 ) ,  th e  
m ost r e c e n t  s t a t i s t i c  a v a i l a b l e  f o r  com parison  w i th  th e  s tu d y  d a t a .  
The new v a r i e t i e s  o f  wheat a r e  h i g h ly  r e s p o n s iv e  to  a d d i t i o n a l  
i n p u t s  o f  w a te r  and f e r t i l i z e r  i n  p a r t i c u l a r  ( 8 ) ,  and on a c co u n t  
o f  t h e i r  n e e d s  th e  c o s t  o f  c u l t i v a t i o n  o f  th e  c ro p  i s  h ig h .  In  
t h i s  c h a p te r  th e  v a lu e  o f  th e  wheat h a r v e s t  o f  e a c h  f a rm e r  i n  th e  
s tu d y '  a r e a  i s  compared w i th  th e  c o s t s  o f  f e r t i l i z e r ,  w a te r ,  
i n s e c t i c i d e ,  p e s t i c i d e ,  s e e d ,  l a b o u r  and m e c h a n is a t io n  t h a t  he 
i n c u r r e d  i n  r a b i  1971-72 .
E x te n s iv e  a d o p t io n  o f  th e  new v a r i e t i e s  h a s  shown t h a t  i t  
m ust be to  th e  c u l t i v a t o r s '  a d v a n ta g e  to  sow th e  new wheat 
v a r i e t i e s .  I f  i t  was n o t ,  l e v e l s  o f  t h e i r  a d o p t io n  would be
I
much lo w e r .  T h is  was c o n f i rm e d .b y  George and S in g h  (1 9 7 1 )(9 )»  
who showed t h a t  th e  u s e  o f  n o n - c o n v e n t io n a l  t e c h n iq u e s  and m ethods 
i s  a  f u n c t i o n  o f  th e  c o s t - b e n e f i t  r a t i o ,  so i f  th e  f a rm e r  i s  u s in g  
them, th e y  m ust p rove  w orth  w h i le .  As th e  s p e c i f i c  aim o f  th e
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C ost  o f  . inputs  i n c u r r e d  by t h r e e  a r b i t r a r i l y  so l e d ;  eel f a rm e rs
Sample Sample Sample
fa rm e r  f a rm e r  f a rm e r
2 3
Seed
F e r t i l i z e r
I r r i g a t i o n
P e s t i c i d e  & I n s e c t i c i d e
Labour
M achinery :
p u r c h a s e / h i r e  





T o t a l  c o s t  o f  i n p u t s  - R s . 210







R u p e e s .
C a l c u l a t i o n o f  i n p u t s  and o u tp u t s  p e r  ■u n i t a r e a o f  th e  above
t h r e e  a r b i t r a r i l y  s e l e c t e d f a r m e r s .
INPUTS.
Sample T o t a l  i n p u t a r e a  o f  new mean in p u t  c o s t
fa rm e r s c o s t wheat p e r u n i t  a r e a .
Rupees b ig h a s Rs,. p e r  b ig h a .
1 . 210 / 8 = 26.25
2. 365 / 18 = 20 .27
3- 560 / 30 — 18.66
OUTPUTS.
Sample T o ta l  y i e l d  X Mean s e l l i n g  A rea  o f  _ O utput p e r  
f a rm e r s  ________________ p r i c e /  Q. , new wheat -  u n i t  a r e a .
Q u i n t a l s Rupees * b ig h a s R s . p e r  b ig h a
1 . ( 10 X 75 ) / 8 93 .75
2 . ( 30 X 74 ) / 18 = 123.33
3 . ( 82 X 74 ) / 30 202.26
S o u rc e :  F i e l d  work f o r  th e  Wheat S tu d y  -  March 1972.
F i g . 9 - 1b.
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t h e s i s  was to  examine th e  changes  t h a t  have ta k e n  p l a c e  i n  s e l e c t e d  
wheat f a rm in g  p a t t e r n s  and p r a c t i c e s  (C h a p te r  2 . p .  39 )> i n f o r m a t io n  
was c o l l e c t e d  on c e r t a i n  v a r i a b l e s  which would a c t  a s  i n d i c a t o r s  
o f  change . These seven  v a r i a b l e s  l i s t e d  above a r e  o f  g r e a t  
im p o r ta n c e  i n  t h i s  c o n te x t  and owing to  th e  l i m i t e d  r e s o u r c e s  o f  
th e  s tu d y ,  th e  l i s t  c o u ld  n o t  be e x te n d e d  to  s a t i s f y  f u l l y  th e  
demands o f  an i n p u t - o u t p u t  a n a l y s i s .  F i e l d  o b s e r v a t i o n  showed 
t h a t  th e  f i r s t  s i x  o f  th e s e  seven  v a r i a b l e s  were e s s e n t i a l  to  new 
wheat f a rm in g .  A s tu d y  o f  the  economic v i a b i l i t y  o f  new wheat 
would n o t  have been  v a l i d  i f  b a se d  on th e s e  d a t a  ( 1 0 ) ,  so a s  a 
compromise, a 'b a l a n c e  s h e e ^ 1 has  been  d r a m  up to  compare th e  c o s t  
o f  th e  se v en  s e l e c t e d  i n p u t s  l i s t e d  on F i g . 9•1 a . , w i th  h a r v e s t  
r e t u r n s  p e r  u n i t  a r e a .  These seven  i n p u t s  sh o u ld  be u se d  by most 
wheat g ro w e rs .  F i g . 9.1 a  and b .  i l l u s t r a t e s  th e  form o f  th e  
b a la n c e  s h e e t  c o n s t r u c t e d  f o r  each  f a r m e r  in v o lv e d  i n  th e  Wheat 
S tu d y . The v a lu e s  o f  s e v e r a l  v a r i a b l e s  were d i f f i c u l t  to  e s t i m a t e ,  
so th e  m ethods o f  c a l c u l a t i n g  th e  v a lu e s  o f  th e s e  i n d i v i d u a l  
v a r i a b l e s  u s e d  i n  t h e 'b a l a n c e  s h e e t  w i l l  be d i s c u s s e d  n e x t .
1. Q u o ta t io n .m a rk s  have been  u s e d  f o r  th e  term  'b a la n c e  s h e e t 1 
to  i n d i c a t e  i t s  n o n - c o n v e n t io n a l  form .
/
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9• 2 v A d i s c u s s i o n  o f  tho  methods and p roblem s in v o lv e d  in  a s s e s s i n g  
th e  c o s t  o f  s e l e c t e d  in p u t s  to  th e  wheat f a r m e r .
i . F e r t i l i s e r .
There a r e  two main s o u rc e s  from which th e  f a rm e r  can o b t a i n  
h i s  f e r t i l i z e r ,  one i s  from a l o c a l  p r im a ry  c o - o p e r a t i v e  s o c i e t y ,  
and th e  second  i s  from a p r i v a t e  m erc h an t .  D e t a i l s  o f  the  
a v a i l a b i l i t y  o f  f e r t i l i z e r  a r e  c o n s id e r e d  i n  C h a p te r  8 .  I n  the  
q u e s t i o n n a i r e  e ach  c u l t i v a t o r  was asked  what q u a n t i t y  o f  each  type  
o f  c h e m ic a l  f e r t i l i z e r  he had  u sed  i n  h i s  f i e l d s  i n  r a b i  1971-72 
(Appendix  2 . 1 ) ,  and on t h i s  b a s i s ,  th e  c o s t  o f  f e r t i l i z e r  i n c u r r e d  
by each  f a rm e r  was e s t i m a t e d .  The c o s t  o f  f e r t i l i z e r  a p p l i e d  to 
th e  new v a r i e t i e s  was c a l c u l a t e d  from a p p ro x im ate  p r i c e s  q u o ted  by 
th e  P r i n c i p a l  o f  th e  A g r i c u l t u r a l  C o l le g e ,  B u lan d sh a l ir ,  and 
c o n fi rm e d  by th e  f i x e d  p r i c e s  q u o ted  i n  ’F e r t i l i z e r  S t a t i s t i c s ' , 
1971-72 (1 1) . As f i n a n c i a l  r e s o u r c e s  f o r  th e  Wheat S tudy  were 
l i m i t e d ,  i t  was im p o s s ib le  to  c a r r y  o u t  a  f u r t h e r  q u e s t i o n n a i r e  to  
c o l l e c t  such  d e t a i l e d  i n f o r m a t io n  d i r e c t l y  from th e  c u l t i v a t o r s .
F o r  p r a c t i c a l  p u r p o s e s ,  th e  o r i g i n a l  q u e s t i o n n a i r e  c o u ld  n o t  be 
l e n g th e n e d ,  a s  th e  e n u m e ra t io n  o f  each  f a rm e r  l a s t e d  a p p ro x im a te ly  
two and a h a l f  h o u r s ,  and beyond t h i s  th e  f a rm e r s  -were n o t  p r e p a r e d  
to  be h e l p f u l .
A s e t  o f  q u e s t i o n s  r e l a t i n g  to  c o s t s  was i n c lu d e d  i n  th e  
p i l o t  s tu d y  q u e s t i o n n a i r e ,  b u t  was d i s c a r d e d  a s  th e  q u e s t i o n s  
gave th e  f a r m e r s  a g r e a t  d e a l  o f  d i f f i c u l t y ,  and i t  was f e l t  t h a t  
th e  i n f o r m a t io n  c o u ld  be e s t im a te d  w i th  a c c e p t a b l e  a c c u ra c y .  
U n f o r tu n a t e l y  p r i c e s  p a id  to  p r i v a t e  m erc h an ts  f o r  f e r t i l i z e r  
c o u ld  n o t  be o b t a i n e d ,  so a l l  e s t i m a t e s  were b a se d  on one p r i c e  
l i s t .  I n fo r m a l  c o n v e r s a t i o n s  w i th  th e  c u l t i v a t o r s  and l o c a l  
o f f i c i a l s ,  how ever, c o n f i rm e d  t h a t  ex trem e s h o r t a g e s  o f  f e r t i l i z e r
w i th in  th e  d i s t r i c t  had enco u rag ed  th e  deve lopm ent o f  a b la c k  
m a rk e t ,  so making p r i c e s  p a id  p r i v a t e l y  com parab le  w i th  th o se  
p a id  to  c o - o p e r a t i v e  s o c i e t i e s  ( 1 2 ) .  D ata  r e l a t i n g  to  p r i c e s  from 
p r i v a t e  m erc h a n ts  were u n a v a i l a b l e ,  b u t  i t  was f e l t  t h a t  i f  c o s t s  
o f  f e r t i l i z e r  were e s t i m a t e d  on th e  b a s i s  o f  th e  m ost r e c e n t  
governm ent pid.ce l i s t ,  a c lo s e  a p p ro x im a t io n  to  th e  t r u t h  would 
p r o b a b ly  be o b t a i n e d  and would be o f  v a lu e  to  th e  Wheat S tu d y .
O rgan ic  manure was a l s o  u se d  i n  th e  s tu d y  a r e a  i n  a d d i t i o n  
to  c h e m ica l  f e r t i l i z e r s ,  b u t  a c c o r d in g  to  th e  f a r m e r s  i t s  u sage  
had  d e c l i n e d  c o n s id e r a b l y  s in c e  th e  i n t r o d u c t i o n  o f  th e  h ig h  y i e l d i n g  
v a r i e t i e s  and ch e m ica l  f e r t i l i z e r s .  These r e s u l t s  c o r re s p o n d  w ith  
th e  f i n d i n g s  o f  Chawdhari e t  a l .  (1969)» who have s h o rn  t h a t  i n  
IADP d i s t r i c t s  where th e  s p re a d  o f  h ig h  y i e l d i n g  v a r i e t i e s  i s  
en c o u ra g e d ,  i t  i s  th e  i n o r g a n i c  f e r t i l i z e r s  which a r e  u se d  i n  th e  
main ( 1 3 ) .  A l th o u g h  th e  D i s t r i c t  S tudy  r e s u l t s  s u g g e s t  t h a t  g re e n  
manure i s  commonly u s e d  i n  th e  d i s t r i c t  ( 1 4 ) ,  t h i s  was n o t  found  
to  be th e  c a se  i n  th e  s tu d y  a r e a .  Only 31 p e r  c e n t  o f  th e  f a rm e r s  
who were enum era ted  f o r  th e  Whe a t  S tudy  u se d  o r g a n ic  m anures i n  
com parison  w i th  44 p e r  c e n t  o f  th e  D i s t r i c t  S tu d y  f a r m e r s  i n  r a b i
1971-72 . As th e  p r o p o r t i o n  was r e l a t i v e l y  low, and th e  prob lem s 
a s s o c i a t e d  w i th  c o s t i n g  th e  manure were h ig h ,  th e  e s t i m a t e  o f  i t s  
c o s t  was o m i t t e d  from th e  a n a l y s i s ,  and th e  s tu d y  c o n c e n t r a t e d  
s o l e l y  on th e  c o s t s  o f  c h e m ica l  f e r t i l i z e r  to  th e  c u l t i v a t o r .
F i e l d  d i s c u s s i o n s  w i th  th e  f a rm e rs  showed t h a t  th e y  c o n s id e r e d  th e  
u s e  o f  g re e n  manure an o l d  f a s h io n e d  t e c h n iq u e ,  and n o t  i n  k e e p in g  
w i th  th e  more modern ap p ro a c h  to  fa rm in g  to  which th e y  had r e c e n t l y  
been  i n t r o d u c e d ,  and f o r  which th e y  had been e n c o u ra g e d  to  u se  
c h e m ic a l  f e r t i l i z e r s .
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2, I r r i g a t i o n  w a t e r , s e ed s  and form m a c h in e ry *
E s t im a t i o n  o f  i r r i g a t i o n  w a te r  c o s t s  would have l e d  to
g r o s s  i n a c c u r a c i e s ,  so each  c u l t i v a t o r  was a sk ed  f o r  th e  r e l e v a n t  
i n f o r m a t io n  i n  the  q u e s t i o n n a i r e  (Appendix 2 . 1 ) .  C ana l u s e r s  a r e  
e i t h e r  h i l l e d  on e s t i m a t e s  o f  t h e i r  needs  o r ,  i f  th e y  a r e  tube  w e l l  
u s e r s ,  on t h e i r  e l e c t r i c i t y  o r  d i e s e l  consum ption . There seemed 
to  be few p rob lem s o v e r  t h i s  q u e s t i o n  i n  th e  p i l o t  s tu d y  and so i t  
was i n c l u d e d  i n  th e  fo rm a l  q u e s t i o n n a i r e  s u rv e y .  S i m i l a r l y ,  
i n f o r m a t io n  on th e  c o s t  o f  s e e d s  and r e n t a l  o f  farm  m ach inery  
(Appendix  2 . l ) w e r e  a l s o  o b t a in e d  from th e  q u e s t i o n n a i r e ,  as  i t  was 
e x t r e m e ly  d i f f i c u l t  to  e s t i m a t e  th e  v a lu e  o f  th e s e  w i th  any a c c u r a c y ,  
I n t e r e s t  r a t e s  on a l l  t h e s e  i n p u t s  v a r i e d  a round  t e n  p e r  c e n t ,  
a c c o r d in g  to  th e  so u rc e  o f  lo a n ,  b u t ,  w i th o u t  a  f u r t h e r  q u e s t i o n n a i r e ,  
i t  was im p o s s ib le  to  d i s c o v e r  t h e i r  a c t u a l  c o s t  to  each  fa rm e r .
T h is  was n o t  a  p r a c t i c a l  p o s s i b i l i t y  i n  t h i s  s tu d y ,  and r a t h e r  th an  
a s s e s s  th e  v a lu e  o f  th e  i n t e r e s t  i n a c c u r a t e l y ,  i t  h a s  been  o m i t t e d ,  
and th e  i n i t i a l  c o s t  o f  each  o f  th e  s e l e c t e d  i n p u t s  h a s  been u sed  
i n s t e a d .
3 .  L a b o u r .
Labour i s  a  s i g n i f i c a n t  f a c t o r  i n  th e  c o s t  o f  wheat c u l t i v a t i o n ,  
b u t  m ost l a b o u r  c o s t s  a r e  i n c u r r e d  a t  h a r v e s t  t im e .  Perm anent 
l a b o u r  was n o t  a m a jo r  c o s t  and o n ly  14- p e r  c e n t  o f  th e  196 f a rm e r s  
en um era ted  f o r  th e  s tu d y  employed perm anen t farm  w o rk e rs ,  The 
q u e s t i o n n a i r e  m a t e r i a l  was n o t  s u f f i c i e n t l y  d e t a i l e d  to  e s t i m a t e  
t h a t  p r o p o r t i o n  o f  the  c o s t  o f  a perm anent l a b o u r e r  d e v o te d  to  
wheat f a rm in g .  As a r e s u l t ,  th e  c o s t  o f  tem p o ra ry  l a b o u r  employed 
a t  th e  t im e  o f  h a r v e s t  o n ly ,  was in c lu d e d  i n  th e  a n a l y s i s .
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T r a d i t i o n a l l y ,  h a r v e s t  l a b o u r e r s  u sed  to  be , and a r e  s t i l l  
g e n e r a l l y ,  p a id  i n  k i n d .  They would r e c e iv e  a p r o p o r t i o n ,  u s u a l l y  
e i g h t  o r  t e n  b u n d le s  o f  wheat o u t  o f  e v e ry  hundred  th ey  h a r v e s t e d  
a s  t h e i r  wages. S in c e  th e  new v a r i e t i e s  o f  wheat have become 
p o p u la r ,  owner f a rm e r s  f e l t  t h a t  wages o f  t e n  p e r  c e n t  o f  t h e i r  
c ro p  a r e  too  h ig h ,  a s  th e  a b s o lu t e  q u a n t i t y  o f  wheat r e c e iv e d  by 
th e  employee a t  t h i s  r a t e  h a s * in c r e a s e d  so s i g n i f i c a n t l y .  D uring  
th e  f i e l d  work, one became aware o f  th e  c o n f l i c t  betw een em ployers 
who w anted  to  pay t h e i r  tem porary  l a b o u r  i n  c a s h ,  and h a r v e s t e r s  
who wanted  to  be p a i d ,  as  th e y  a lw ays had b e e n ,  i n  k i n d .  In  the  
s tu d y  a r e a  wage r a t e s  o f  e i g h t  o r  te n  p e r  c e n t  were most common, 
b u t  some o f  th e  f a r m e r s  gave t h e i r  w orkers  a s  l i t t l e  a s  f i v e  p e r  
c e n t  o f  t h e i r  wheat h a r v e s t ,  b e c au se  th e y  f e l t  t h a t  i n  a b s o lu t e  



















Source: Field work for the Wheat Study-March 1972.
F ig.9 .2
9 • 3* A d i s c u s s i o n  o f  the  ’b a la n c e  s h e e t 1 oi1 i n p u t s  and o u tp u t s  
com piled  f o r  wheat fa rm e rs  in  th e  s tu d y  a r e a .
i . The I n p u t s .
O b s e rv a t io n  d u r in g  the  f i e l d  work and in f o r m a t io n  from the  
f a rm e r s  and th e  a c t i n g  BDO o f  B u la n d sh ah r ,  M r .B .B .L a i ,  c on f irm ed  
t h a t  f e r t i l i z e r ,  w a te r ,  i n s e c t i c i d e ,  p e s t i c i d e ,  s e e d s ,  f a r m ,  
m ach in ery  and l a b o u r  were th e  m ajo r  r e q u i r e m e n ts  o f  wheat fa rm in g  
and t h a t  th e  c o s t  o f  a t  l e a s t  some o f  t h e s e  were met by ev e ry  
c u l t i v a t o r .  The e s t i m a t e d  c o s t  o f  t h e s e  seven  v a r i a b l e s  was 
summed f o r  each  f a rm e r ,  and h i s  t o t a l  e x p e n d i tu r e  p e r  u n i t  a r e a  
o f  w hea t ,  b a se d  011 th e s e  s e l e c t e d  i n p u t s ,  was c a l c u l a t e d .  F i g . 9 .2  
i s  a f r e q u e n c y  d iagram  i l l u s t r a t i n g  th e  r e s u l t s .  The mode o f  the  
d i s t r i b u t i o n  f a l l s  w i th in  th e  21 to  30 Ruppes p e r  b ig h a  g ro u p in g ,  
(259>35 “ 370 .50  Rupees p e r  h e c t a r e ) .  55 p e r  c e n t  o f  the  
c u l t i v a t o r s  i n  th e  sample s p e n t  betw een Rs.21 and R s .4 0  p e r  b ig h a  
(Rs.259*35  p e r  h e c t a r e  and R s . 494.00:.p e r  h e c t a r e ) ,  on t h e i r  new 
w heat.  A p a r t  from  a few i s o l a t e d  c a s e s  where i n p u t s  were m arked ly  
h i g h e r ,  th e  d i s t r i b u t i o n  c l u s t e r s  around  th e  mode.
A s i m i l a r  s tu d y  by K ahlon , M ig la n i  and S in g h  (19T1) ( 1 5 ) ,  
i n  F e ro z e p u r  d i s t r i c t ,  P u n ja b ,  showed t h a t  i n p u t s  i n t o  i r r i g a t e d  
dw arf w heat were a p p ro x im a te ly  R s .6 4  p e r  b ig h a ,  n e a r l y  double  
th e  v a lu e  o f  th e  i n p u t s  i n  th e  s tu d y  a r e a .  I t  i s  a p p r e c i a t e d  
t h a t  any a d d i t i o n a l  i n p u t s  c o n s id e r e d  i n  th e  F e ro z e p u r  s tu d y ,  
such  a s ,  f a m i ly  l a b o u r  and m ach inery  ru n n in g  c o s t s  which were 
o m i t t e d  from th e  Wheat S tu d y ,c o u ld  have been  r e s p o n s i b l e  i n  p a r t ,  
f o r  th e  h i g h e r  i n p u t  c o s t s  i n c u r r e d  i n  F e r o z e p u r .  D e t a i l e d  f i e l d  
work, how ever, showed t h a t  the  v a r i a b l e s  c o n s id e r e d  i n  th e  
Wheat S tudy  were th e  main i n p u t s  u sed  by th e  f a rm e r s  and th e s e  
c o n s t i t u t e d  th e  g r e a t e r  p a r t  o f  th e  a n n u a l  i n p u t  c o s t  o f  th e
394
I
wheat c ro p .  T h is  im p l ie d  t h a t  in p u t  c o s t s  were a r r a n g e d  d i f f e r e n t l y  
i n  th e  s tu d y  a r e a ,  and were p ro b a b ly  low er  th a n  i n  P u n jab ,  on 
a c c o u n t  o f  th e  h i g h e r  l e y e l  o f  m e c h a n is a t io n  i n  F e ro z e p u r ,  and 
th e  g r e a t e r  dependence  on f a m i ly  l a b o u r  i n  B u la n d sh a h r .  F o r  many 
f a rm e rs  in  th e  s tu d y  a r e a ,  i n p u t  l e v e l s  s i m i l a r  to  th o se  r e c o rd e d  
i n  th e  F e ro z e p u r  s tu d y  (16) would have been  i m p o s s ib l e ,  f o r  w i th o u t  
a r e l i a b l e  c r e d i t  sy s tem , th e y  d id  n o t  have th e  c a p i t a l  to  i n v e s t  
i n  t h e i r  f a rm s .  D i s c u s s io n s  w i th  the  c u l t i v a t o r s  co n f i rm ed  the  
f i n d i n g s  o f  George and S ingh  (1971)(-17), t h a t  th e  f a rm e rs  were 
i n v e s t i n g  a s  much a s  th e y  p o s s i b l y  co u ld  i n  t h e i r  f i e l d s ,  a lw ays 
i n  a n t i c i p a t i o n  o f  h i g h e r  r e t u r n s .
R e s e a rc h  by Malenbaum ( 1 9 7 1 ) ( 1 8 ) ,  M ukherjee  (1970)(19)>  
Chowdhury (1 9 7 0 )(2 0 )  and A l la n  and R o s in g  ( 1 9 7 3 ) ( 2 1 ) ,  h as  shown 
t h a t  i n p u t  l e v e l s  p e r  u n i t  a r e a  i n  ' s m a l l e r '  fa rm s  a r e  u s u a l l y  
g r e a t e r  th a n  on ' l a r g e r '  f a rm s ,  a s  c u l t i v a t i o n  i s  more i n t e n s i v e  
on s m a l l  f a rm s .  The d a t a  from th e  s tu d y  a r e a  were d iv id e d  
a c c o r d in g  to  th e  m o d if ie d  lo g  s c a l e ,w h i c h  has  been  u s e d  th ro u g h o u t  
t h i s  d i s s e r t a t i o n  (C h a p te r  4*p . 158 ) } b u t  th e  K r u s k a l - W a l l i s  two 
way a n a l y s i s  o f  v a r i a n c e  t e s t  showed t h a t  t h e r e  was no s i g n i f i c a n t  
d i f f e r e n c e  betw een i n p u t  l e v e l s  p e r  u n i t  a r e a  i n  th e s e  farm  s i z e  
g ro u p s .  The d a ta  were a g a in  t e s t e d  to se e  i f  f a r m e r s  who c u l t i v a t e d  
a r e a s  above th e  mean s i z e  f o r  th e  sample o f  43-72  b ig h a s  (3 -54  h a . ) ,  
d i f f e r e d  i n  th e  v a lu e  o f  t h e i r  i n p u t s  p e r  u n i t  a r e a  from fa rm e rs  
w i th  h o ld in g s  below  th e  mean s i z e .  The K r u s k a l - W a l l i s  t e s t  was 
u se d  and a g a in  no s i g n i f i c a n t  r e s u l t  was o b t a i n e d ,  im p ly in g  t h a t  
any v a r i a t i o n  was p ro b a b ly  n o t  due to  farm  s i z e ,  and c o u ld  have 
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Source: Field work for the Wheat Study -  March 1972.
Fig. 9.3
O th e r  v a r i a b l e s  which have been the  cause  o f  p a t t e r n s  i n  
th e  d a t a  i n  e a r l i e r  c h a p t e r s  were in t r o d u c e d  to  see  i f  an 
e x p la n a t i o n  o f  v a r i a t i o n  i n  th e  d a ta  co u ld  be fo u n d .  In  a d d i t i o n  
to  th e  s i z e  o f  th e  a r e a  fa rm ed , th e  d a t a  were d i v id e d  a c c o r d in g  
to  th e  c a s t e ,  th e  e d u c a t io n  l e v e l ,  and th e  v i l l a g e  i d e n t i t y  o f  
th e  f a r m e r .  I n  e v e ry  c a s e  th e  K r u s k a l - W a l l i s  t e s t  showed t h a t  
i t  was im p o s s ib le  t h a t  th e s e  v a r i a b l e s  d e te rm in e d  any p a t t e r n  
which m ig h t  e x i s t  i n  th e  d a t a .  None o f  th e  r e s u l t s  was 
s t a t i s t i c a l l y  s i g n i f i c a n t .
I n p u t  v a lu e s  c o u ld  have been i n f l u e n c e d  by p e r s o n a l  c h o ic e  
and by f a c t o r s  n o t  s t u d i e d  i n  t h i s  t h e s i s  which d i r e c t l y  a f f e c t e d  
th e  f i n a n c i a l  s i t u a t i o n  o f  th e  f a m i ly .  S ta n d in g  d e b i t s  f o r  i n s t a n c e ,  
on which d a t a  were s c a r c e ,  c o u ld  w e l l  i n f l u e n c e  th e  q u a n t i t y  o f  
c a p i t a l  a v a i l a b l e  f o r  i n v e s tm e n t .  E q u a l ly ,  th e  number o f  
d e p e n d e n ts  on th e  c u l t i v a t e d  a r e a  c o u ld  a f f e c t  how i n t e n s i v e l y  a 
p i e c e  o f  l a n d  was fa rm ed . Q u e s t io n s  r e l a t i n g  to  th e  number o f  
d e p e n d e n ts  on th e  farm  were i n c lu d e d  i n  th e  q u e s t i o n n a i r e  (Appendix 2. 
b u t  u n f o r t u n a t e l y  p e o p le  who were n o t  t o t a l l y  d e p e n d en t  on the  farm  
were n o t  i s o l a t e d  owing to  an e r r o r  i n  th e  e n u m e ra t io n ,  and so th e  
d a t a  were o f  l i t t l e  v a lu e  when i n p u t  l e v e l s  were compared w i th  the  
number o f  p e o p le  s u p p o r te d  by th e  fa rm .
The i n p u t  c o s t s  met by each  f a rm e r  were b a la n c e d  a g a i n s t  th e  
t o t a l  v a lu e  o f  th e  h a r v e s t  from th e  new h ig h  y i e l d i n g  v a r i e t i e s  o f  
w hea t .  A t th e  l o c a l  w h o le s a le  m arke t  where s u r p l u s  g r a i n  was 
s o l d ,  th e  p r i c e  o f  wheat was f i x e d  a c c o r d in g  to  th e  q u a l i t y  o f  
th e  g r a i n .  The method o f  a s se s s m e n t  has  been d i s c u s s e d  i n  
C h a p te r  8 .  I n  th e  second  q u e s t i o n n a i r e ,  each  f a rm e r  was asked
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what p r i c e  he had r e c e iv e d  f o r  th e  g r e a t e r  p a r t  o f  h i e  new wheat 
and from t h i s ,  t h e  t o t a l  v a lu e  o f  h i s  new wheat c ro p  was e s t i m a t o r ,
The r e t u r n s  p e r  u n i t  a r e a  o f  l a n d  were e s t i m a t e d  u s in g  th e s e  
d a ta  t o g e t h e r  w i th  th e  c a l c u l a t e d  i n p u t  c o s t s .  G r e a t e r  v a r i a t i o n  
was found  to  e x i s t  i n  th e s e  d a t a  th a n  i n  th e  i n p u t  v a lu e s , a n d  a 
com parison  o f  th e  i n p u t s  and r e t u r n s  p e r  u n i t  a r e a  shown in  
F i g . 9 .3  i l l u s t r a t e s  t h i s  c l e a r l y .  R e tu rn s  ranged , from R s . 12.64 
p e r  b ig h a  (R s .1 5 6 .1 0  p e r  h e c t a r e ) ,  to  R s .2 6 6 .5 5  p e r  b ig h a  
( R s .3291*89 p e r  h e c t a r e ) ,  w i th  a  mean v a lu e  o f  R s .1 0 1 .2 1  p e r  b ig h a  
(R s .1 2 4 9 .9  p e r  h e c t a r e ) .  The Spearman ra n k  c o r r e l a t i o n  t e s t  
showed t h a t  t h e r e  was no s i g n i f i c a n t  r e l a t i o n s h i p  betw een th e  t o t a l  
v a lu e  o f  th e  s e l e c t e d  i n p u t s  and th e  r e t u r n s  p e r  u n i t  a r e a .
I n i t i a l  r e s e a r c h  h y p o th e s e s  on which th e  c h a p te r  i s  b a s e d ,  assumed 
t h a t  some r e l a t i o n s h i p  betw een i n p u t s  and o u t p u t s  would be 
a p p a r e n t .  I f  one c o u ld  be more c e r t a i n  a b o u t  th e  q u a l i t j r  o f  th e  
d a ta  u s e d  i n  t h i s  c h a p t e r ,  t h e s e  r e s u l t s  would be v e ry  i n t e r e s t i n g  
a s  th e  volume o f  i n p u t s  a p p e a r  to  b e a r  no r e l a t i o n s h i p  to  th e  
o u t p u t s .
As th e  s tu d y  was n o t  i n te n d e d  s p e c i f i c a l l y  a s  an i n p u t ,
o u t p u t  a n a l y s i s  o f  wheat f a rm in g ,  i t  was n o t  p o s s i b l e  to  i n c lu d e
e v e ry  i n p u t  u se d  by th e  c u l t i v a t o r  and , f u r t h e r m o r e ,  th e  r e s o u r c e s
o f  th e  p r o j e c t  d i d  n o t  a l lo w  f o r  i t .  The v a r i a b l e s  which were
exam ined how ever, were s e l e c t e d  a s p e c t s  o f  wheat f a rm in g ,  o f
i n t e r e s t  i n  e a r l i e r  c h a p te r s  a s  i n d i c a t o r s  o f  change from
/
t r a d i t i o n a l  to  modern t e c h n i q u e s ,  and a l th o u g h  th e y  d id  r e p r e s e n t  
many e s s e n t i a l  i n p u t s  i n t o  wheat c u l t i v a t i o n ,  t h e  l i s t  was f a r  
from e x h a u s t i v e .  F o r  i n s t a n c e ,  more d e t a i l e d  i n f o r m a t io n  on l a b o u r
598
i n p u t s  th ro u g h o u t  th e  se aso n  c o u ld  n o t  be o b t a i n e d  f o r  th e  Wheat 
S tu d y , n e i t h e r  was s u f f i c i e n t  in fo r m a t io n  a v a i l a b l e  on th e  c o s t  
and q u a l i t y  o f  f e r t i l i z e r  and se ed  o b ta in e d  from p r i v a t e  s o u r c e s .
D ata  r e l a t i n g  to  th e  m a in ten an ce  o f  farm  a n im a ls  and farm m ach inery  
were y e t  a n o th e r  g roup  o f  i n p u t s  which had to  be o m i t te d  from th e  
'b a la n c e  s h e e t ' .  In  a d d i t i o n  to  th e s e  i n p u t s ,  i t  would a l s o  have 
been i n t e r e s t i n g  to  see  i f ,  where and how much g r a i n  was l o s t  
a f t e r  th e  h a r v e s t ,  -as t h e r e  c o u ld  be no i n d i c a t i o n  o f  t h i s  from th e  
d a t a  c o l l e c t e d  f o r  th e  Wheat S tu d y . These o m is s io n s  from th e  ’b a la n c e  
s h e e t '  a r e  y e t  a n o th e r  p o s s i b l e  r e a s o n  f o r  th e  a b sen c e  o f  p a t t e r n s  
i n  th e  r e l a t i o n s h i p s  betw een i n p u t s  and o u t p u t s  o f  wheat fa rm in g  
examined i n  t h i s  c h a p te r .
I n  C h a p te r  7*p-525  , we saw t h a t  y i e l d s  showed l i t t l e
r e l a t i o n s h i p  to  i n p u t s  be c au se  much depended ,am ongst  o t h e r  t h i n g s ,
on th e  q u a l i t y  o f  th e  s e e d  t h a t  was sown. I f  good q u a l i t y  s e e d
was so™  and t r e a t e d  c o r r e c t l y ,  th e n  a h ig h  g e rm in a t io n  and p l a n t
s u r v i v a l  r a t e  c o u ld  be e x p e c te d ,  and i f  a l l  e n v iro n m e n ta l  needs
o f  th e  p l a n t  c o n t in u e d  to  be m et, a h ig h  y i e l d  o f  g r a i n  p e r  u n i t
a r e a  c o u ld  be e x p e c te d .  I f  on th e  o t h e r  hand a l a r g e  p r o p o r t i o n  o f
th e  s e e d  sown was s t e r i l e ,  th e n  r e g a r d l e s s  o f  i n p u t s ,  h ig h  y i e l d s
p e r  u n i t  a r e a  would be u n o b t a i n a b le .  W ith  such  r e a s o n in g ,  i t  i s
p o s s i b l e  to  se e  how o u t p u t s  i n  one se aso n  may r e l a t e  to  th e  i n p u t s
o f  a  p r e v io u s  s e a s o n ,  and n o t  n e c e s s a r i l y  to  i n p u t s  o f  th e  one
se a so n  d u r in g  which th e  s tu d y  was c a r r i e d  o u t .  U n f o r tu n a t e l y ,
th e  q u a l i t y  o f  th e  s e e d  c o u ld  n o t  be examined a s  f i e l d  work f o r
/
th e  Wheat S tudy  began i n  March, a p p ro x im a te ly  f o u r  months a f t e r  
th e  s e e d  had  been  sown.
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I t  was f e l t  t h a t  t h i s  com plete  ab sence  o f  p a t t e r n  i n  th e  
d a ta  m igh t  be due to  a n a l y s i s  o f  th e  m a t e r i a l  a t  th e  wrong s c a l e ,  
and t h a t  r e l a t i o n s h i p s  betw een i n p u t s  and o u t p u t s  m igh t  emerge 
i f  th e  d a t a  were a n a ly s e d  a t  a more d e t a i l e d  l e v e l . .  The n e x t  
s t e p  was t h e r e f o r e  to  u se  th e  v a r i a b l e s  c a s t e ,  e d u c a t io n  l e v e l  
o f  th e  f a r m e r ,  s i z e  o f  th e  a r e a  farm ed , and th e  v i l l a g e  i d e n t i t y  
o f  th e  f a rm e r  to  t e s t  f o r  any p a t t e r n  i n  the  v a lu e  o f  th e  r e t u r n s
p e r  u n i t  a r e a  o f  th e  s tu d y  f a r m e r s .
B e a r in g  i n  mind th e  r e s u l t s  o f  th e  Wheat S tu d y  so f a r ,  what 
c o u ld  one p r e d i c t ?  I n  C h a p te r  6 , p .  286 we saw t h a t  th e  'h i g h e r '  
c a s t e ,  ' l a r g e r 1 c u l t i v a t o r s  u se d  more f e r t i l i s e r  on t h e i r  f i e l d s  
th a n  d id  f a r m e r s  w i th  ' s m a l l e r '  h o l d in g s ,  b u t  when th e  t o t a l  v a lu e  
o f  s e l e c t e d  i n p u t s  p e r  u n i t  a r e a  was c a l c u l a t e d  e a r l i e r  i n  t h i s  
C h a p te r ,  we a l s o  saw ( p .394 ) t h a t  t h e r e  was no s i g n i f i c a n t  
d i f f e r e n c e  i n  th e  in v e s tm e n t  l e v e l s ,  b a sed  on a t o t a l  o f  seven
s e l e c t e d  i n p u t s ,  be tw een  ' l a r g e '  and ' s m a l l '  f a r m e r s .  R e s u l t s  o f
s i m i l a r  s t u d i e s  which have shown in v e s tm e n t  to  be h i g h e r  on s m a l l e r  
h o l d in g s ,  Sen ( 1 9 6 8 ) ( 2 2 ) ,  Sen ( 1 9 7 0 ) ( 2 3 ) ,  R an i (1 9 7 1 ) ( 2 4 ) ,  have 
c o n c lu d e d  t h a t  p r o d u c t i v i t y  p e r  u n i t  a r e a  was h i g h e r  on sm a l l  
fa rm s  th a n  on th o s e  o p e r a t i n g  a t  a l a r g e  s c a l e ,  w h i le  n e t  p r o f i t  
was p r o g r e s s i v e l y  h i g h e r  p e r  u n i t  a r e a  a s  h o ld in g s  i n c r e a s e d  i n  
s i z e .
I t  i s  n o t  s u r p r i s i n g  t h e r e f o r e  t h a t  i n  th e  Wheat S tudy  a r e a  
where no s i g n i f i c a n t  d i f f e r e n c e  was found  i n  th e  in v e s tm e n t  l a v e l
t
p e r  u n i t  a r e a ,  th e  K r u s k a l - W a l l i s  t e s t  s h o w e d , th a t  no s i g n i f i c a n t  
d i f f e r e n c e  was a p p a r e n t  be tw een th e  p e r  u n i t  a r e a  r e t u r n s  o f  fa rm e rs  
who c u l t i v a t e d  a r e a s  e i t h e r  g r e a t e r  o r  s m a l l e r  th a n  th e  mean h o ld in g
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s i z e  i n  th e  s tu d y  a r e a .  S i m i l a r  r e s u l t s  were o b t a in e d  w ith  th e  
n o n - p a r a in e t r i c  two way a n a l y s i s  o f  v a r i a n c e ,  when th e  same 
h y p o t h e s i s  was t e s t e d  u s in g  farm  s i z e  g ro u p s  d iv id e d  a c c o r d in g  
to  th e  m o d if ie d  l o g  s c a l e  u se d  th ro u g h o u t  th e  t h e s i s  ( p . 158 ) .
I f  p r e d i c t i o n s  t h a t  l e v e l s  o f  in v e s tm e n t  a r e  r e l a t e d  to  o u tp u t ,  
th e n  i t  comes a s  no s u r p r i s e  t h a t  i n  th e  Wheat S tu d y  a r e a  t h e r e  i s  
no s i g n i f i c a n t  d i f f e r e n c e  betw een  th e  o u tp u t  from th e  wheat f i e l d s  
o f  c u l t i v a t o r s  w i th  e i t h e r  l a r g e  o r  sm a l l  h o l d in g s .
As th e  Wheat S tu d y  was n o t  d e s ig n e d  s p e c i f i c a l l y  to  m easure
th e  o u t p u t  from wheat f i e l d s  i n  r e l a t i o n  to  c e r t a i n  s e l e c t e d  i n p u t s ,
i t  i s  p o s s i b l e  t h a t  c r i t i c a l  i n p u t s  may have been o m i t te d  from
th e  a n a l y s i s .  One such  f a c t o r  f o r  i n s t a n c e ,  c o u ld  be farm
management. I f  th e  farm  has  lo n g  been s u c c e s s f u l ,  i t  i s  l i k e l y
t h a t  management o f  th e  h o ld in g  has  been good and so ,  i n  a d d i t i o n
to  th e  m easurem ent o f  farm  s i z e ,  an a s se s s m e n t  o f  m a n a g e r ia l
q u a l i t y  would be v a lu a b l e  to  th e  s tu d y .  U n f o r tu n a t e l y  th e  f i n a n c i a l
r e s o u r c e s  which were a v a i l a b l e  l i m i t e d  th e  scope o f  th e  Wheat S tu d y ,
so d a ta  were n o t  c o l l e c t e d  on th e  q u a l i t y  o f  farm  management
e i t h e r  p a s t  o r  p r e s e n t .  N e i th e r  was much d e t a i l e d  in f o r m a t io n
c o l l e c t e d  on th e  perm anen t a n d /o r  tem porary  l a b o u r  employed on
th e  fa rm s ,  a n o th e r  f a c t o r  which co u ld  w e l l  have i n f l u e n c e d  farm
o u t p u t .  The e n th u s ia sm  o f  farm  w orkers  and th e  c a re  ta k e n  i n
t h e i r  work would p r o b a b ly  depend on a number o f  f a c t o r s  i n c l u d i n g
w h e th e r  o r  n o t  th e y  were f a m i ly  members, and on th e  q u a l i t y  o f
s u p e r v i s i o n .  T h is  t o g e t h e r  w i th  th e  number o f  w orkers  p e r  u n i t
/
a r e a  c o u ld  a l s o  a f f e c t  th e  o u t p u t .
The number o f  p e o p le  t h a t  th e  farm h a s  to  s u p p o r t  i s  a n o th e r
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v a r i a b l e  which c o u ld  n o t  be g iv e n  due c o n s i d e r a t i o n  owing to 
an e r r o r  i n  th e  c o l l e c t i o n  o f  th e  d a t a .  I t  was n o t  c l e a r  to  what 
e x t e n t  members o f  a f a m i ly  were d e penden t  on th e  fa rm , and to  
what e x t e n t  on a l t e r n a t i v e  s o u r c e s .  T h is  c o u ld  n o t  be a d e q u a te ly  
m easu red  by th e  q u e s t i o n n a i r e  which, was u s e d ,  and  th e  l i m i t e d  
r e s o u r c e s  o f  th e  s tu d y  p r e v e n te d  f u r t h e r  work i n  t h i s  d i r e c t i o n .
I t  i s  f e l t  t h a t  i f  d a t a  had  been a v a i l a b l e  on su c h  a s p e c t s  a s  
t h e s e ,  th e  r e s u l t s  o f  t h i s  c h a p te r  m igh t  have been f a r  more 
i n t e r e s t i n g  and c o n c lu s i v e .  They a r e  an o b v io u s  o m is s io n  from th e  
s tu d y  and m ust be m en t io n ed  to  i n d i c a t e  some o f  th e  p o s s i b l e  
r e a s o n s  f o r  th e  u n e x p la in e d  v a r i a t i o n  i n  th e  r e s u l t s  o f  th e  
s t a t i s t i c a l  t e s t s .
As b o th  c a s t e  and e d u c a t io n  l e v e l  o f  th e  f a rm e r  a r e  r e l a t e d  
to  th e  s i z e  o f  th e  a r e a  fa rm ed , i t  was p r e d i c t a b l e  t h a t  t h e r e  
would be no s i g n i f i c a n t  r e l a t i o n s h i p  betw een e i t h e r  th e  c a s t e  o r  
e d u c a t io n  l e v e l  o f  th e  f a r m e r ,a n d  o u tp u t  from th e  wheat f i e l d s .
T h is  was c o n fi rm e d  by th e  K r u s k a l - W a l l i s  t e s t .  A n a ly s i s  o f  th e  
d a t a  a c c o r d in g  to  v i l l a g e  i d e n t i t y  a l s o  gave i n s i g n i f i c a n t  r e s u l t s ,  
so im p ly in g  t h a t  th e  v a r i a t i o n  which e x i s t e d  i n  th e  d a ta  co u ld  
n o t  be e x p la i n e d  by t h e s e  v a r i a b l e s .
I n  a  f u r th .e r  a t t e m p t  to  e x p la in  th e  v a r i a t i o n  i n  th e  d a t a ,
th e  i n p u t  v a lu e s  o f  f e r t i l i z e r  and i r r i g a t i o n  w a te r  p e r  u n i t  a r e a
were r e l a t e d  to  th e  c a l c u l a t e d  o u tp u t  v a l u e s .  The mean c o s t  p e r
u n i t  a r e a  to  th e  f a rm e r  o f  each  o f  t h e s e  two v a r i a b l e s ,  f e r t i l i z e r
/
and i r r i g a t i o n  w a te r ,  was c a l c u l a t e d .  The K r u s k a l - W a l l i s  t e s t  
th e n  showed t h a t  f a r m e r s  sp e n d in g  more th a n  th e  a v e ra g e  o f  R s . 14 .94  
p e r  b ig h a  (R s .1 8 4 .5 1  p e r  h e c t a r e )  on f e r t i l i z e r , o b t a i n e d  an o u tp u t
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s i g n i f i c a n t l y  h i g h e r  a t  th e  0.1 p e r  c e n t  l e v e l  o f  p r o b a b i l i t y  
(H = 6 5 .6 2 ) .  A s i m i l a r  r e s u l t  o c c u r r e d  w ith  th e  c o s t  o f  
i r r i g a t i o n  w a te r .  C u l t i v a t o r s  who had s p e n t  more th a n  th e  mean 
c o s t  p e r  u n i t  a r e a ,  a l s o  r e c e iv e d  s i g n i f i c a n t l y  h i g h e r  o u tp u t s  
from t h e i r  f i e l d s  (H = 4 5 .7 2 ) .  I t  i s  i n t e r e s t i n g  t h a t  
f e r t i l i z e r  e x p e n se s  o f  m ost f a rm e r s  a r e  a p p ro x im a te ly  double  
th e  c o s t  o f  t h e i r  i r r i g a t i o n  w a te r .
U n f o r tu n a t e l y  no e x p la n a t i o n  co u ld  be re a c h e d  to  show why
c e r t a i n  f a rm e r s  s p e n t  more on f e r t i l i z e r  and w a te r  th a n  d id  o t h e r s .
G r e a t e r  e x p e n d i tu r e  on f e r t i l i z e r  and i r r i g a t i o n  p e r  u n i t  a r e a ,
d id  n o t  c o r r e s p o n d  w i th  f a rm e r s  o f  h i g h e r  c a s t e  g ro u p s ,  o r  o f
h i g h e r  e d u c a t io n  l e v e l  o r  w i th  th o se  who c u l t i v a t e d  l a r g e r
h o l d i n g s .  None o f  th e  g roups  o f  v a r i a b l e s  u s e d  th ro u g h o u t  t h i s
t h e s i s  a s  ’ in d e p e n d e n t '  v a r i a b l e s  (C h a p te r  2 . p .  66 ) showed any
s i g n i f i c a n t  r e l a t i o n s h i p  w i th  e i t h e r  th e  c o s t  o f  f e r t i l i z e r  o r
o f  w a te r .  The c a se  o f  f e r t i l i z e r  i s  i n t e r e s t i n g  b e c a u s e ,  i n
e a r l i e r  p a r t s  o f  th e  a n a l y s i s , t h e  h i g h e r  c a s t e  f a r m e r s  w i th  t h e i r
l a r g e r  h o ld in g s  a p p l i e d  l a r g e r  q u a n t i t i e s  p e r  u n i t  a r e a  o f  t h e i r
main f e r t i l i z e r  to  t h e i r  f i e l d s .  Q u a n t i ty  and c o s t  o f  c hem ica l
f e r t i l i z e r  how ever, a r e  u n r e l a t e d .  F o r  i n s t a n c e ,  f a rm e rs  i n  th e
s tu d y  a r e a  r e q u i r e d  a p p ro x im a te ly  415 kg .  o f  CAN p e r  h e c t a r e ,
and i f  u r e a  was u s e d  i n s t e a d  o f  CAN, th e  n e c e s s a r y  q u a n t i t y  was
much s m a l l e r ,  240 kg .  p e r  h e c t a r e  i n  s i m i l a r  s o i l  c o n d i t i o n s ,
a l t h o u g h  th e  c o s t  may have been a s  h ig h  i f  n o t  h i g h e r  th an  th e
t o t a l  c o s t  o f  CAN. The f e r t i l i z e r  d a t a  were r e -e x a m in e d  and a s
/
a n t i c i p a t e d , t h e  s m a l l e r  farm ers- ten d e d  to  u se  th e  newer and more 
c o s t l y  f e r t i l i z e r  no l e s s  th a n  th e  l a r g e r , h i g h e r  c a s t e  f a r m e r s .
As a r e s u l t  o f  t h i s  th e  c o s t  o f  f e r t i l i z e r  p e r  u n i t  a r e a  i n  th e
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sm a l l  fa rm s was n o t  s i g n i f i c a n t l y  low er  th a n  i n  th e  l a r g e r  h o ld in  
and h e n c e ,  i t  i s  p o s s i b l e  to  see  how th e s e  two a p p a r e n t l y  
c o n t r a d i c t o r y  r e s u l t s  can c o - e x i s t .
The v a r i a b l e s  u se d  i n  t h i s  s tu d y  may n o t  have e x p la in e d  
why c e r t a i n  f a rm e r s  u s e d  h i g h e r  i n p u t  l e v e l s  th a n  d id  o t h e r s .  
P e r s o n a l  c h o ic e  may have been  the  cause  o f  t h i s .  The scope o f  
th e  s tu d y  h as  to  be l i m i t e d ,  and so f u r t h e r  m a t e r i a l  to  c l a r i f y  
a number o f  f e a t u r e s  i s  n o t  a v a i l a b l e .  As p r e d i c t e d  however, 
th e  f a r m e r s  whose e x p e n d i tu r e  on t h e i r  wheat was above th e  mean 
o f  th e  sa m p le ,h a d  h i g h e r  r e t u r n s  from t h e i r  f i e l d s .
These r e s u l t s  a r e  n o t  a s  c o n c lu s iv e  a s  th e y  m igh t  be , b u t  
c o n c lu s io n s  a r e  a lw ays  t e n t a t i v e  when d e a l i n g  w i th  th e  i n p u t s  
and o u t p u t s  o f  an a g r i c u l t u r a l  sy s tem , and e s p e c i a l l y  when t h i s  
i s  a  p e a s a n t  f a rm in g  sy s te m . The number o f  a d d i t i o n a l  v a r i a b l e s  
which may be o f  g r e a t  s i g n i f i c a n c e  co u ld  n o t  be a s s e s s e d  
a d e q u a t e ly  i n  th e  f i e l d  and th e y  have n o t  been  accom odated i n  
th e  a n a l y s i s .  I t  i s  t h e r e f o r e  p ro b a b ly  s a f e s t  to  l e a v e  th e  
r e s u l t s  i n  t h e i r  p r e s e n t  se m i-c o m p le te  form .
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The v a lu e  o f  th e  r e t u r n s  c a l c u l a t e d  p e r  u n i t  a r e a  i s  n o t  a 
c o n c ep t  f a m i l i a r  to th e  farm o p e r a t o r s  o f  B u la n d sh ah r  d i s t r i c t .
Not a l l  th e  h a r v e s t  i s  t r a n s l a t e d  i n t o  c u r r e n c y ,  and a s i g n i f i c a n t  
p r o p o r t i o n  o f  th e  c rop  may he r e t a i n e d  f o r  s e ed  and consum ption .
In  th e  q u e s t i o n n a i r e  each  fa rm e r  was a sk ed  b o th  how and where he 
d i s p o s e d  o f  h i s  h a r v e s t .  There a re  t h r e e  main o u t l e t s  f o r  the  
wheat h a r v e s t .  A c e r t a i n  p r o p o r t i o n  o f  th e  c ro p  i s  r e t a i n e d  f o r  
fo o d ,  some may be k e p t  f o r  seed  w h ile  th e  r e s t ,  i f  any re m a in s ,  
i s  s o l d .
E very  f a rm e r  r e t a i n e d  wheat f o r  fo o d .  The q u a n t i t y  t h a t  
was k e p t  v a r i e d  a c c o r d in g  to  th e  r e q u i r e m e n ts  o f  th e  f a rm e r ,  h i s  
f a m i ly  and h i s  d e p e n d e n ts .  91 pen c e n t  r e t a i n e d  some o f  th e  
h a r v e s t  f o r  se ed  f o r  th e  f o l l o w in g  y e a r .  As w i th  wheat r e s e r v e d  
f o r  fo o d ,  t h e r e  was no p r e d i c t a b l e  p a t t e r n  i n  th e  d a t a .  Much 
seemed to  depend on th e  f a r m e r ' s  p e r s o n a l  c h o ic e  a s  to  w he ther  
he k e p t  some o f  h i s  own s e e d ,  exchanged  se ed  w i th  h i s  n e ig h b o u rs  
o r  bought new s e e d  th e  f o l l o w in g  s e a s o n .
The p r o p o r t i o n  o f  th e  wheat h a r v e s t  t h a t  was s o ld  a l s o  
showed c o n s id e r a b l e  v a r i a t i o n .  I t  ran g e d  from 0 to  100 p e r  c e n t .  
A n a ly s i s  o f  th e  p r o p o r t i o n s  k e p t  f o r  fo o d  and se e d  showed no 
s i g n i f i c a n t  p a t t e r n s ,  b u t  when th e  p r o p o r t i o n  o f  th e  h a r v e s t  
t h a t  was s o ld  was a n a ly s e d  a c c o r d in g  to th e  K r u s k a l - W a l l i s  t e s t ,  
th e  r e s u l t  showed t h a t  th e  l a r g e r  f a rm e r s  w i th  h o ld in g s  above th e  
mean f o r  th e  s tu d y  a r e a ,  o f  3*54 h e c t a r e s ,  s o ld  s i g n i f i c a n t l y  
g r e a t e r  p r o p o r t i o n s  o f  t h e i r  wheat th an  d id  th e  s m a l l e r  c u l t i v a t o r s ,  
(H -  3 7 4 6 ) .  C l e a r l y ,  t h i s  was n o t  an u n e x p e c te d  r e s u l t .
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C o - l i n e a r  v a r i a b l e s  o f  c a s t e  and e d u c a t io n  l e v e l  o f  th e  
f a r m e r s  gave s i m i l a r l y  s i g n i f i c a n t  r e s u l t s .  F a rm ers  o f  c a s t e  
groups I  and I I  (C h a p te r  2. p . 154 ) s o ld  s i g n i f i c a n t l y  g r e a t e r  
p r o p o r t i o n s  o f  t h e i r  h a r v e s t  th a n  d id  th e  members o f  c a s t e  group 
I I I  (H -  8 9 * 5 0 ) .  These f a rm e r s  d id  own th e  l a r g e r  farm s and so 
th e  r e s u l t  was a n t i c i p a t e d .  Many o f  th e s e  h i g h e r  c a s t e  fa rm e rs  
who c u l t i v a t e  t h e  l a r g e r  h o ld in g s  have a l s o  been  e d u c a te d  above 
p r im a ry  s c h o o l  l e v e l ,  and so th e  K r u s k a l - W a l l i s  t e s t  a l s o  showed 
t h a t  th e y  s o ld  s i g n i f i c a n t l y  g r e a t e r  p r o p o r t i o n s  o f  t h e i r  h a r v e s t  
th a n  d i d  th e  r e s t .  The argum ent i n  C h a p te r  6 was t h a t  c a s t e  was 
th e  m a jo r  i n f l u e n c i n g  f a c t o r ,  b u t  i n  t h i s  c a se  i t  seemed to  have 
more o f  an i n d i r e c t  th a n  a d i r e c t  i n f l u e n c e  on th e  p r o p o r t i o n  o f  
th e  wheat h a r v e s t  t h a t  was s o l d .  Farm s i z e  seemed th e  most
I
im p o r ta n t  v a r i a b l e  i n  t h i s  c a s e .  W ith  a s m a l l  farm  and v e ry  o f t e n  
a f a m i ly  o f  f i v e  o r  more members, a  f a rm e r  had  no s u r p l u s  of. wheat 
f o r  s a l e  w h i le  th e  l a r g e r  f a r m e r s  i n v a r i a b l y  p ro d u ce d  more th a n  
th e y  c o u ld  consume th e m s e lv e s .
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9*4. C o n c lu s io n .
The p u rp o se  o f  th e  High Y ie ld in g  V a r i e t i e s  Programme coup led  
w i th  governm ent p l a n n in g  i s  to  r a i s e  th a  a g r i c u l t u r a l  o u tp u t  from 
th e  l a n d  and g iv e  th e  ’ s m a l l e r '  f a rm e r  an e q u a l  o p p o r tu n i ty  w ith  
th e  l a r g e r .  By p ro d u c in g  more p e r  u n i t  a r e a ,  th e  s m a l l e r  f a rm e rs  
o f  th e  sanrple w i th  l e s s  th a n  20 b ig h a s  (1 -62 h e c t a r e s )  f o r  example, 
s t i l l  f i n d  t h a t  t h e i r  s u r p l u s e s  a r e  too  s m a l l  to  m ark e t  and so a 
s u b s i s t e n c e  economy makes i t  d i f f i c u l t  f o r  them to  become in v o lv e d  
i n  th e  c o - o p e r a t i v e  system  where th e  repaym ent o f  lo a n s  depends 
l a r g e l y  on th e  f a rm e r  s e l l i n g  h i s  s u r p l u s  wheat a t  th e  w h o le sa le  
m a rk e t .  F a rm ers  whose wheat y i e l d s  a r e  j u s t  s u f f i c i e n t  f o r  t h e i r  
own d o m e s t ic  n e e d s  and who have no s u r p l u s  f o r  s a l e  and f o r  th e  
repaym en t o f  l o a n s  on f e r t i l i z e r ,  s e e d ,  i n s e c t i c i d e ,  p e s t i c i d e  
and any o t h e r  i n p u t s  a r e  im m ed ia te ly  b a r r e d  from the  c o - o p e r a t i v e  
l e n d i n g  sys tem  i f  th e y  a r e  u n a b le  to  r e p a y  t h e i r  lo a n s  w i th in  th e  
s e t  p e r i o d  o f  t im e .  W ith o u t  f u r t h e r  h e lp  and encouragem en t many 
o f  t h e s e  s m a l l  f a rm e r s  a r e  n e v e r  a b le  to  re p a y  t h e i r  d e b ts  and ' 
so d e r i v e  no b e n e f i t  from governm ent c r e d i t  o r g a n i z a t i o n s .  In  
th e  s tu d y  a r e a  none o f  th e  f a rm e rs  seemed to  b e n e f i t  from th e  
S m a l l 'F a rm e rs  Developm ent A g en c ies  (SFDA)(25), Which a r e  supposed  
to  be p a r t i c u l a r l y  a c t i v e  i n  th e  High Y ie ld in g  V a r i e t i e s  Programme 
d i s t r i c t s .  The new v a r i e t i e s  and t h e i r  a s s o c i a t e d  te c h n o lo g y  a r e  
o f t e n  p u t  o u t  o f  th e  r e a c h  o f  th e s e  f a r m e r s ,e v e n  though  one o f  th e  
main p o l i c i e s  o f  c o - o p e r a t i o n  i s  to a s s i s t  th e  s m a l l e r  f a rm e r .
From th e  r e s u l t s  o f  t h i s  s tu d y ,  i t  i s  d i f f i c u l t  to  a s s e s s
/
what v a lu e  h a s  been d e r i v e d  as  a  r e s u l t  o f  t h e s e  changes  from 
t r a d i t i o n a l  f a rm in g  m ethods .  D a ta  a r e  n o t  a v a i l a b l e  to  compare 
th e  r e t u r n s  p e r  u n i t  a r e a  from d e s h i  wheat f i e l d s ,  b u t  even i f
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a f a m i ly  does  n o t  have more money to spend , th e  d a t a  have shown 
t h a t  th e  y i e l d s  o f  a s i g n i f i c a n t  p r o p o r t i o n  o f  the  f a rm e rs  a r e  
above a v e ra g e  f o r  th e  d i s t r i c t  and th e  c o u n try  a s  a  whole , and 
so speak  h i g h ly  f o r  th e  p o t e n t i a l  o f  th e  new s e e d s  which a r e  
b e in g  sown. D i s c u s s io n s  i n  th e  f i e l d  showed t h a t  even fa rm e rs  
w i th  th e  s m a l l e s t  h o ld in g s  were r e a p in g  more wheat from th e  same 
u n i t  a r e a , a n d  though  th e y  m igh t  n o t  have l a n d  enough to  p roduce  
a m a r k e ta b le  s u r p l u s ,  t h e i r  q u a n t i t y  o f  wheat f o r  home consum ption  
had  i n c r e a s e d  s in c e  th e y  had a d o p te d  th e  new v a r i e t i e s .
There  i s  much e v id e n c e  (B yres  1 9 7 2 ) (26) to  show t h a t  th e  
l a r g e r  f a rm e r s  a r e  b e n e f i t i n g  g r e a t l y  from th e  i n t r o d u c t i o n  o f  
th e  new v a r i e t i e s .  The new m ethods and se ed  have n o t  m o d if ie d  th e  
c o n v e n t io n a l  p a t t e r n  o f  sm a l l  farm s p r o v id i n g  h i g h e r  r e t u r n s  p e r  
h e c t a r e  th a n  l a r g e r  f a rm s .  A t th e  same tim e th e  g e n e r a l  r a i s i n g  
o f  y i e l d s  h a s  a d v a n ta g e d  th e  f a rm e r s  w i th  l a r g e r  h o l d in g s ,  a s  
any s u r p l u s e s  which th e y  were accustom ed  to  r a i s e  have been 
i n c r e a s e d ,  and t h i s  g roup  o f  l a r g e  fa rm e r s  i s  a b le  t h e r e f o r e ,  to  
p a r t i c i p a t e  f u r t h e r  i n  th e  ’new te c h n o lo g y ’ which i s  c a p i t a l  
and c r e d i t  demanding.
R e tu r n in g  to  th e  i n i t i a l  q u e s t i o n  -  have th e  changes  t h a t  
f a r m e r s  have made been worth, w h ile  -  th e  answ er i n  th e  s tu d y  a r e a ,  
i s  y e s .  Pood s h o r t a g e s  i n  I n d i a  a r e  th e  cause  o f  g r e a t  co n c e rn ,  
and i f  fo o d  p rob lem s a r e  to  be a l l e v i a t e d ,  e v e ry  p o s s i b l e  method 
o f  i n c r e a s i n g  a g r i c u l t u r a l  p r o d u c t io n  must be e x p lo r e d .  The 
I n d ia n  f a rm e r  i s  a l l  too  o f t e n  condemned f o r  b e in g  u n w i l l i n g '  to  
m odify  h i s  t r a d i t i o n a l  ways, b u t  even i f  th e  new h ig h  y i e l d i n g  
v a r i e t i e s  s e rv e  no f u r t h e r  p u rp o se ,  th e y  have i n t r o d u c e d  new i d e a s
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to  th e  c u l t i v a t o r  and have d e m o n s t ra te d  the  b e n e f i t s  t h a t  can 
be a c h ie v e d  by change , an e s s e n t i a l  f a c t o r  f o r  th e  p r o g r e s s  
tow ards  h i g h e r  p r o d u c t io n  so n e c e s s a r y  i n  a g r i c u l t u r e .
CHAPTER 10.
C o n c lu s io n s  and p o s s i b l e  d i r e c t i o n s  f o r  e x te n d in g  the  s t u d y .
The p u rp o se  o f  t h i s  c o n c lu s io n  i s  to  draw t o g e t h e r  the  
main e le m e n ts  o f  th e  t h e s i s ,  and to examine t h e i r  i m p l i c a t i o n s .
I n  C h a p te rs  4- and 5, we saw t h a t  th e  new wheat v a r i e t i e s  had 
been  e a g e r l y  a d o p te d  s in c e  t h e i r  i n t r o d u c t i o n  to  th e  s tu d y  a r e a ,  
and a l l  th e  r e s u l t s  i n d i c a t e d  t h a t  th e  i n n o v a t o r s  i n  the  sample 
were f a r m e r s  o f  ' h i g h e r '  c a s t e  s t a t u s ,  such  a s  J a t s ,  B rahm ins, 
R a j p u t s ,  and  to  some e x t e n t  G u ja r s .  These c u l t i v a t o r s  
i n t r o d u c e d  to  t h e i r  v i l l a g e s ,  new m ethods o f  f a rm in g  which were 
s u b s e q u e n t ly  a d o p te d  to  a  g r e a t e r  o r  l e s s e r  d e g re e  by th e  
r e m a in in g  c u l t i v a t o r s .  By 1972, some o f  th e  new wheat was b e in g  
sown by a lm o s t  e v e ry  f a rm e r  enum era ted  f o r  th e  Wheat S t u d y .
H aving  e s t a b l i s h e d  t h a t  the  new v a r i e t i e s  had been w ide ly  
a d o p te d  i n  th e  s tu d y  a r e a ,  i t  was p o s s i b l e  to  p r o g r e s s  to  th e  
main aim o f  th e  t h e s i s ,  which was to  examine th e  m ethods fa rm e rs  
were u s in g  f o r  g row ing  t h e i r  new w heat,  to  see  i f  th e y  had 
m o d i f ie d  t h e i r  t r a d i t i o n a l  a p p ro ach  to wheat f a rm in g ,  and f i n a l l y  
to  se e  how c l o s e l y  th e y  were a p p ro a c h in g  th e  new fa rm in g  sys tem s 
c o n s i s t e n t  w i th  th e  new ' s c i e n t i f i c '  a g r i c u l t u r e .  I n fo r m a t io n  
on how to  farm  th e  h ig h  y i e l d i n g  v a r i e t i e s  was s e t  o u t  by th e  
D epar tm en t  o f  A g r i c u l t u r e  i n  th e  'p ack ag e  o f  p r a c t i c e s ' ,  a  
d e t a i l e d  l i s t  o f  i n s t r u c t i o n s  on wheat f a rm in g  r e l e v a n t  to  a 
p a r t i c u l a r  a r e a ,  i n  t h i s  c a s e ,  B u la n d sh ah r  d i s t r i c t .
R e s u l t s  showed t h a t  f a rm e r s  were a p p ly in g  f a r  more w a te r  
and f e r t i l i z e r  to  t h e i r  new wheat f i e l d s  th a n  th e y  had done i n  
th e  p a s t ,  and i t  was w e l l  known among th e  fa rm in g  com m unities
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we v i s i t e d  t h a t  th e  a p p l i c a t i o n  o f  s u f f i c i e n t  q u a n t i t i e s  o f  
t h e s e  p a r t i c u l a r  i n p u t s  r e s u l t e d  i n  h ig h  y i e l d s ,  th e  main re a s o n  
f o r  f a rm in g  th e  dw arf  wheat v a r i e t i e s .  A dop tion  o f  th e  new wheat 
h a s  n e c e s s i t a t e d  a change i n  th e  s e a s o n a l  f a rm in g  r o u t i n e ,  and 
c u l t i v a t o r s  seemed to  be co p in g  w e l l  w i th  what m ust have been 
one o f  th e  m ost d i f f i c u l t  a d ju s tm e n t s  to  make. Owing to  th e  
s h o r t e r  l i f e  c y c le  o f  th e  new v a r i e t i e s ,  th e  s e e d s  have to  be 
sown l a t e r  and h a r v e s t e d  e a r l i e r ,  and th e  need  f o r  f r e q u e n t  and 
r e g u l a r  a p p l i c a t i o n s  o f  w a te r  and f e r t i l i z e r  i s  e s s e n t i a l .
A l th o u g h  a few f a rm e r s  c o n t in u e d  to  sow t h e i r  new wheat e a r l y  to  
c a p i t a l i z e  on th e  l a s t  monsoon r a i n s ,  a s ^ f h e y  a lw ays  had done, 
th e  m a j o r i t y  were p r e p a r e d  to  sow t h e i r  s e ed  a t  th e  tim e which 
b e s t  s u i t e d  th e  new s e e d ,  t h a t  i s ,  th e  f i r s t  two weeks o f  November.
F a rm ers  d id  te n d  to  pay l e s s  a t t e n t i o n  to  o t h e r  a s p e c t s  
o f  'new ' wheat f a rm in g ,  such  a s  th e  u se  o f  i n s e c t i c i d e s  and 
p e s t i c i d e s  a s  r e s u l t s  from th e s e  were n o t  a lw ays  e v i d e n t ,  and 
th e  a t t i t u d e  was t h a t  one m igh t  a s  w e l l  t a k e  th e  r i s k  t h a t  the  
c ro p  would n o t  be damaged by p e s t s .  The new fa rm in g  tec h n o lo g y  
i s  o f t e n  sy m b o lize d  by s o p h i s t i c a t e d  fa rm in g  m a c h in e ry ,  b u t  t h e r e  
was l i t t l e  e v id e n c e  o f  change from t r a d i t i o n  i n  t h i s  d i r e c t i o n .  
M achines a r e  n o t  e s s e n t i a l  to  th e  s u c c e s s  o f  th e  new v a r i e t i e s  
i n  th e  s tu d y  a r e a  a s  th e y  a r e  -labour s a v in g  d e v ic e s  and l a b o u r  
i s  p l e n t i f u l .
P a t t e r n s  em erg ing  from th e s e  d a t a  were a lw ays  o f  th e  same 
n a t u r e .  I f  s i g n i f i c a n t  v a r i a t i o n s  d id  e x i s t  i n  th e  u se  o f  
s e l e c t e d  t e c h n i q u e s ,  i t  was a lw ays  th e  ' h i g h e r '  c a s t e ,  b e t t e r  
e d u c a te d ,  ' l a r g e r 1 f a r m e r s  who a d o p te d  th e  new a p p ro a c h .
The n e x t  s t e p  i n  th e  t h e s i s  was to  t e s t  p r e d i c t i o n s  based 
on th e  r e s u l t s  o f  C h a p te r  6 , t h a t  f a rm e rs  who u s e d  more modern, 
a p p a r e n t l y  p r e f e r a b l e  t e c h n i q u e s ,  h a r v e s t e d  th e  h i g h e r  y i e l d s .
T h is  a s p e c t  o f  th e  s tu d y  was e x p lo re d  by th e  u se  o f  a second  
q u e s t i o n n a i r e  c a r r i e d  o u t  i n  J u l y  1972, w e l l  a f t e r  th e  h a r v e s t  and 
a l l  t r a n s a c t i o n s  c o n n e c te d  w ith  i t  had been c o m p le te d .  The range  
o f  y i e l d s  was enorm ous, and s u r p r i s i n g l y ,  p r e d i c t i o n s  t h a t  th e  
h i g h e r  c a s t e  J a t ,  Brahmin and R a jp u t  f a rm e r s  would h a r v e s t  th e  
h i g h e s t  y i e l d s  p roved  i n c o r r e c t .  The o n ly  ' i n d e p e n d e n t '  v a r i a b l e  
which seemed to  have  a s i g n i f i c a n t  i n f l u e n c e  on th e  y i e l d  was th e  
f e r t i l i z e r  i n p u t ,  and a l th o u g h  th e  members o f  c a s t e  g roups  I  and 
I I  u s e d  more f e r t i l i z e r  th a n  d id  th e  t h i r d  c a s t e  g ro u p ,  th e y  d id  
n o t  a l l  do s o .  The r e l a t i o n s h i p  betw een f e r t i l i z e r  i n p u t  and 
y i e l d  was n o t  p e r f e c t  e i t h e r ,  and a s  th e  y i e l d  was d ep en d en t  on 
num erous o t h e r  v a r i a b l e s ,  one can see  why th e  p r e d i c t e d  c a s t e -  
y i e l d  r e l a t i o n s h i p  m ig h t  n o t  e x i s t .
Q u e s t io n n a i r e  d a t a  a r e  p e r p e t u a l l y  i n  d o u b t  a s  th e y  a r e  
d e p e n d en t  on th e  i n t e g r i t y  and r e c a l l  o f  th e  f a r m e r ,  so a  second  
a s s e s s m e n t  o f  th e  wheat y i e l d  was b a sed  on c rop  sam ples  ta k e n  
from th e  f i e l d s  o f  f a r m e r s  enum era ted  f o r  th e  Wheat S tu d y  ( 'F ig .1  .4)*  
D e t a i l s  o f  t h i s  s u rv e y  c o n d u c ted  i n  one v i l l a g e  o n ly ,  C h i r c h i t a ,  
have been  f u l l y  d i s c u s s e d  i n  C h a p te r  7* I t  was hoped t h a t  y i e l d  
e s t i m a t e s  b a sed  on th e  c rop  c u t t i n g  sam ples  c o u ld  be compared 
w i th  th e  q u e s t i o n n a i r e  r e s u l t s ,  and i n  a d d i t i o n  p r o v id e  m a t e r i a l  
f o r  a  s tu d y  on a  more d e t a i l e d  s c a l e .
The c ro p  c u t t i n g  s a m p le s ,  how ever, were e x t r e m e ly  s m a l l .
T h re e ,  one m e tre  q u a d r a t s  were c u t  from each  o f  35 p l o t s  i n
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C h i r c h i t a ,  and i n  e v e ry  c ase  th e  r e s p e c t i v e  f a r m e r s  had been 
enum era ted  f o r  th e  Wheat S t u d y . The sam ples were t r a n s p o r t e d  
from th e  f i e l d  to th e  I n d ia n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e ,  
D e lh i ,  where th e y  were a n a ly s e d  by the  wheat b r e e d in g  s e c t i o n .  
The h e i g h t  o f  th e  p l a n t s  p e r  q u a d r a t  was m easu red , the  number o f  
p l a n t s ,  th e  number and s i z e  o f  heads  o f  g r a i n  p e r  p l a n t ,  and the  
t o t a l  y i e l d  from e a ch  q u a d r a t ,  were some o f  th e  many v a r i a b l e s  
which were measured'.
As th e  f a rm e r s  who o w e d  th e s e  f i e l d s  had been enum erated  
f o r  th e  Wheat S tu d y , th e  p o s s i b i l i t y  o f  s e l e c t e d  r e l a t i o n s h i p s  
betw een th e  i n p u t s  to  th e  wheat f i e l d  and th e  r e s u l t s  o f  the  
c ro p  c u t t i n g  sam p les  were e x p lo r e d .  A s i g n i f i c a n t  r e s u l t  was 
o b t a i n e d  betw een th e  e s t i m a t e d  y i e l d  and th e  f e r t i l i z e r  i n p u t ,  
b u t  p e rh a p s  th e  m ost im p o r ta n t  and i n t e r e s t i n g  r e l a t i o n s h i p  was 
found  when th e  number o f  s e ed  sown p e r  u n i t  a r e a  was compared 
w i th  th e  p l a n t  g e rm in a t io n  o r  s u r v i v a l  r a t e ,  a s  e s t i m a t e d  from 
th e  f i e l d  s a m p le s .
The se ed  r a t e  seemed to  be v e ry  h ig h  compared w i th  the  
number o f  p l a n t s  p e r  u n i t  a r e a ,  and wTe were e a g e r l y  a s s u r e d  by 
th e  c u l t i v a t o r s  when t h i s  p o i n t  was p u r s u e d ,  t h a t  th e  q u a l i t y  
o f  th e  s e e d  was o f t e n  so low t h a t  more th a n  doub le  th e  q u a n t i t y  
had to  be sown i n  o r d e r  to  e n s u re  t h a t  th e  g e rm in a t io n  r a t e  was 
s u f f i c i e n t l y  h ig h  to  l e a d  u l t i m a t e l y  to  a f a i r  wheat y i e l d .
T h is  im p l ie d  t h a t  th e  r e l a t i o n s h i p  betw een i n p u t s  and o u tp u t s  
from a wheat f i e l d  e x te n d s  beyond a s i n g l e  s e a s o n .  Low and 
i r r e g u l a r  i n p u t s  i n  one r a b i  se aso n  c o u ld  l e a d  to  th e  p r o d u c t io n  
o f  wheat which may be s t e r i l e . R e g a r d le s s  o f  th e  i n p u t  l e v e l
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in  th e  f o l l o w in g  r n h i , much o f  th e  se ed  may he i n c a p a b le  o f  
g e r m in a t io n ,  and so y i e l d s  may be a u t o m a t i c a l l y  lo w er  th an  
th e y  n e e d ,  and so th e  s p i r a l  can c o n t in u e  to  d e sc e n d .  I t  i s  
on a c c o u n t  o f  t h i s  t h a t  th e  governm ent a d v o c a te s  a ren ew al  o f  
s e e d ,  from a r e l i a b l e  s o u r c e ,  e v e ry  f o u r  y e a r s ,  and n o t  a mere 
exchange w i th  a  n e ig h b o u r ,  which i s  what th e  m a j o r i t y  o f  
c u l t i v a t o r s  te n d  to  d o .
F u r t h e r  work a t  th e  f i e l d  s c a l e  would have been  o f  g r e a t  
v a lu e  to  th e  Wheat S tu d y , b u t  u n f o r t u n a t e l y  f i e l d  work commenced 
in  March 1972, w e l l  a f t e r  th e  s e e d  had been sown, and i t  was n o t  
p o s s i b l e  to  examine th e  q u a l i t y  o f  th e  s e e d  th e  f a rm e r s  were sowing 
i n  p a r t i c u l a r  f i e l d s ,  and to  r e c o r d  th e  d e t a i l s  o f  f e r t i l i z e r ,  
i r r i g a t i o n  w a te r ,  i n s e c t i c i d e  and p e s t i c i d e  u s e d  a t  a  f i e l d  s c a l e .
There  was scope  f o r  a  g r e a t  d e a l  more s tu d y  on th e  l o s s  
o f  g r a i n  a t  and a f t e r  h a r v e s t  t im e .  As th e s e  l o s s e s  have a d i r e c t  
e f f e c t  on th e  a v a i l a b i l i t y  o f  wheat f o r  fo o d ,  t h e  v a lu e  o f  th e  
h ig h  y i e l d i n g  v a r i e t i e s  i s  c o n s id e r a b l y  r e d u c e d ,  i f  g r a i n  i s  l o s t  
on a c c o u n t  o f  p oo r  h a r v e s t i n g  and s to r a g e  m ethods .  G re a t  c a re  i s  
t a k e n  i n  th e  t r a n s p o r t  o f  th e  g r a i n  from th e  f i e l d s ,  and a f t e r  i t  
h a s  been c u t ,  th e  women spend  days i n  th e  f i e l d s  p i c k i n g  up the  
e a r s  o f  w hea t,  and where p o s s i b l e ,  th e  i n d i v i d u a l  g r a i n s  which had 
f a l l e n  o f f  d u r in g  h a r v e s t i n g .  At t h r e s h i n g  tim e to o ,  g r e a t  c a re  
i s  ta k e n  to  e n s u re  t h a t  no g r a i n  i s  l e f t  b e h in d  on th e  t h r e s h i n g  
f l o o r ,  and one c o u ld  go on to  a rg u e  t h a t  even i f  th e  wheat i s  n o t  
t h r e s h e d  c o m p le te ly ,  v e ry  l i t t l e  i s  l o s t  a s  th e  s traw r i s  c u t  up 
f o r  c h a f f  and f e d  to  th e  a n im a ls ,  so i t  i s  n o t  l o s t  to th e  sy s tem . 
The g r e a t e s t  l o s s e s  o f  th e  h a r v e s t  g r a i n  were o b s e rv e d  to  be
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d u r in g  th e  s to r a g e  p e r i o d .  I f  th e  g r a i n  was n o t  c o m p le te ly  d ry ,  
mould d e v e lo p e d  on th e  g r a i n s  i n  th e  h ig h  t e m p e ra tu re s  and s p o i l t  
them. A l t e r n a t i v e l y ,  r a t s  p roved  a g r e a t  prob lem  to  the  f a rm e r ,  
and l o s s e s  due to  d e s t r u c t i o n  by th e s e  two f a c t o r s  were p e rh a p s  
o f  th e  g r e a t e s t  im p o r ta n c e .  W ith d e t a i l e d  s tu d y  one co u ld  compare 
th e  q u a n t i t y  o f  g r a i n  h a r v e s t e d  i n  a s e a s o n ,  and s t o r e d  f o r  the  
f a r m e r ' s  u s e ,  w i th  th e  amount he had a c t u a l l y  u s e d  by the  
f o l l o w in g  s e a s o n .  I t  i s  n o t  p o s s i b l e  to  q u a n t i f y  th e  l o s s  w i th o u t  
r e s e a r c h ,  b u t  o b s e r v a t io n  d id  i n d i c a t e  t h a t  a  c o n s id e r a b l e  p a r t  
o f  th e  h a r v e s t  was b e in g  l o s t ,  and t h i s  I s  o f  g r e a t  im p o r ta n c e  
i n  a  s i t u a t i o n  where food  i s  i n  such  s h o r t  s u p p ly .  This  would 
have r e q u i r e d  o b s e r v a t io n  f o r  an e n t i r e  s e a s o n ,  and u n f o r t u n a t e l y  
th e  tim e  and r e s o u r c e s  o f  th e  s tu d y  d id  n o t  a l lo w  f o r  t h i s .  I t  
would be an i n t e r e s t i n g  p o i n t  to  p u r s u e ,  how ever.
R e tu r n in g  to  th e  Wheat S tu d y , an in f o r m a l  d i s c u s s i o n  w i th  
f a r m e r s  i n  th e  f i e l d  i n d i c a t e d  t h a t  th e y  were aware t h a t  i n p u t s  
were i n a d e q u a te ,  and hence  y i e l d s  were o f t e n  l o v e r  than  th ey  
sh o u ld  have b e e n . ‘ The a v a i l a b i l i t y  o f  s e l e c t e d  i n p u t s  to  th e  
f a rm e r s  was examined i n  C h a p te r  8 by c o n s i d e r i n g  th e  v a r i o u s  
s o u rc e s  from which c u l t i v a t o r s  o b t a in e d  t h e i r  i n p u t s .  A 
h i e r a r c h y  o f  governm ent s u p p l i e r s  has  come i n t o  b e in g  s in c e  th e  
mid 60s i n  an  a t t e m p t  to  s u p p ly  th e  f a rm e r  w i th  a l l  h i s  n e c e s s a r y  
i n p u t s  o f  b o th  c a sh  and m a t e r i a l  goods . An i n v e s t i g a t i o n  o f  th e s e  
v a r i o u s  governm ent s u p p l i e s  o p e r a t i n g  th ro u g h  l o c a l  c o - o p e r a t i v e  
s o c i e t i e s , r e v e a l e d  t h a t  t h e o r e t i c a l l y ,  f a r m e r s  c o u ld  o b t a i n  a l l  
t h e i r  r e q u i r e m e n ts  f o r  wheat f a rm in g  by p l a c i n g  o r d e r s  w i th  t h e i r  
p r im a ry  c o - o p e r a t i v e  s o c i e t y  which s e rv e d  s e v e r a l  v i l l a g e s .
The p r im a ry  s o c i e t y  a p p l i e d  c o l l e c t i v e l y  to  th e  s e co n d a ry  s o c ie ty ;
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which f u n c t i o n s  a t  d i s t r i c t  l e v e l  and which th e n  p l a c e s  o r d e r s  
f o r  th e  e n t i r e  d i s t r i c t  w i th  th e  head o f f i c e s  a t  Lucknow. In  
p r a c t i c e  t h i s  sys tem  was n o t  a s  e f f i c i e n t  a s  i t  seemed. Many 
f a r m e r s  d id  n o t  a p p e a r  to  u n d e r s t a n d  th e  p r i n c i p l e s  o f  co­
o p e r a t i o n ,  a s  the  l e v e l  o f  lo a n s  which were n o t  r e - p a i d ,  was 
h ig h  and p a r t i c u l a r l y  s o ,  i n  U t t a r  P ra d e s h .  T h is  meant t h a t  co­
o p e r a t i v e s  c o u ld  n o t  be s e l f  s u p p o r t i n g ,  and were i n  d e b t .  In  
a d d i t i o n ,  s h o r t a g e  -a t  th e  n a t i o n a l  l e v e l  m eant t h a t  goods needed  
by th e  p r im a ry  c o - o p e r a t i v e  s o c i e t i e s  were i n  s h o r t  s u p p ly  and 
t h i s  r e s u l t e d  i n  b l a c k  m a r k e ts ,  and h e n c e ,  u n f a i r  d i s t r i b u t i o n  
a t  th e  l e v e l  o f  th e  p r im a ry  s o c i e t y .  D o u b t l e s s ,  s i m i l a r  p r a c t i c e s  
c o u ld  be i d e n t i f i e d  h i g h e r  up th e  h i e r a r c h y  a s  w e l l .  Under t h e s e  
c i r c u m s ta n c e s  i t  was o n ly  th e  c u l t i v a t o r s  i n  a b e t t e r  f i n a n c i a l  
p o s i t i o n  who c o u ld  a f f o r d  th e  n e c e s s a r y  i n p u t s .  These were th e  
' l a r g e r ' . f a r m e r s ,  o f t e n  o f  ' h i g h e r '  c a s t e ,  who, i t  was shown 
e a r l i e r , t e n d  to  have h i g h e r  i n p u t  l e v e l s ,  p a r t i c u l a r l y  o f  
f e r t i l i z e r  w hich , n e x t  to  i r r i g a t i o n  w a te r ,  i s  th e  m ost n e c e s s a r y  
i n p u t .  In  a s i t u a t i o n  such  as  t h i s ,  i t  i s  c l e a r  t h a t  th e  s a m l le r  
f a rm e r  m ust be a t  a d i s a d v a n ta g e ,  e s p e c i a l l y  s in c e  he d e r iv e d  
l i t t l e  i f  any b e n e f i t  from th e  Sm all  Fa rm ers  Development A g e n c ie s ,  
c r e a t e d  e s p e c i a l l y  f o r  h i s  p r o t e c t i o n .
The r e s u l t s  o f  C h a p te r  8 c on firm ed  e a r l i e r  th o u g h ts  t h a t  
th e  a p p ro a c h  to  wheat f a rm in g  was n o t  e n t i r e l y  c o n t r o l l e d  by 
th e  f a r m e r s  a b i l i t y  to  comprehend a new sy s te m . Many were q u i t e  
aware o f  th e  new fa rm in g  t e c h n i q u e s ,  and few were r e l u c t a n t  to 
change from t r a d i t i o n a l  m ethods . T h e i r  main prob lem  was t h a t  
i n p u t s  were n o t  r e a d i l y  a v a i l a b l e ,  and even i f  th e y  w ere , the  
c r e d i t  sys tem  was n o t  s u f f i c i e n t l y  w e l l  d e v e lo p e d  so t h e i r  e f f o r t s  
to  o b t a i n  th e  n e c e s s a r y  i n p u t s  would s t i l l  have been l i m i t e d .
I t  would have p roved  i n t e i ' e s t i n g  to  f o l l o w  th e  a t t e m p t s  o f  
a few s e l e c t e d  c u l t i v a t o r s  to  o b t a i n  f e r t i l i z e r ,  f o r  exam ple, 
from th e  v a r i o u s  s o u rc e s  a v a i l a b l e  to them. E very  fa rm e r  to  whom 
we spoke had t r i e d  th e  p r im a ry  c o - o p e r a t i v e  s o c i e t y  f i r s t ,  j u s t  
i n  c a se  t h e r e  was any hope o f  g e t t i n g  f e r t i l i z e r  on c r e d i t .  The 
s m a l l e r  f a rm e r s  were u s u a l l y  tu rn e d  away to  f i n d  an a l t e r n a t i v e  
s o u r c e ,  b u t  th e  l a r g e r  f a rm e rs  who, i n  a f i n a n c i a l l y  s u p e r i o r  
p o s i t i o n  were p o t e n t i a l l y  more re w a rd in g  c u s to m e rs ,  were a b le  to 
buy t h e i r  f e r t i l i z e r  th ro u g h  th e  c o - o p e r a t i v e .  The s m a l l  f a rm e r  
had no a l t e r n a t i v e  b u t  to  d e a l  w i th  th e  p r i v a t e  m erc h a n t .  C r e d i t  
r a t e s  were t h e r e f o r e  h i g h e r  and t h e r e  was no q u a l i t y  g u a ra n te e  
g iv e n  w i th  th e  f e r t i l i z e r .  A n a ly s i s  o f  th e  c o n te n t s  o f  f e r t i l i z e r  
bought from th e  governm ent and p r i v a t e  s o u rc e s  would have been  a 
v a lu a b l e  a d d i t i o n  to  th e  s tu d y ,  a s  a c c o r d in g  to  l o c a l  a g r i c u l t u r i s t s ,  
th e  p e rc e n ta g e  p u r i t y  o f  the  f e r t i l i z e r  i s  known to  be low. I n  
th e s e  c i r c u m s t a n c e s - t h e  s m a l l  f a rm e r  i s  l i k e l y  to  be f u r t h e r  
d i s a d v a n t a g e d .
From th e  r e s u l t s  o f  C h a p te r  9 i t  was c l e a r  t h a t  ' s m a l l '  
f a r m e r s  d id  l i t t l e  more th a n  b re a k  even by th e  end o f  th e  r a b i  
1972, and w i th o u t  any form  o f  c r e d i t  th e y  c o u ld  n o t  have p r o g re s s e d  
so f a r  w i th  th e  h ig h  y i e l d i n g  v a r i e t i e s ,  even though r e t u r n s  p e r  
u n i t  a r e a  may n o t  have p ro v ed  h i g h e r  on ' l a r g e r '  f a rm s ,  i n  
a b s o l u t e  te rm s th e s e  ' l a r g e r '  f a rm e r s  a r e  i n  a f i n a n c i a l l y  
s u p e r i o r  p o s i t i o n  to  th e  ' s m a l l e r '  c u l t i v a t o r s ,  and so have some 
c a p i t a l  a t  th e  end o f  a  s e a s o n  to  i n v e s t  i n  f e r t i l i z e r ,  i n s e c t i c i d e s  
and p e s t i c i d e s  f o r  th e  f o l l o w in g  s e a s o n ,  and p e rh a p s  s m a l l  farm  
m a c h in e ry ,  such  as  m e c h a n ic a l  t h r e s h e r s  and c h a f f  c u t t e r s .
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By th e  end o f  th e  f i e l d  work, and c e r t a i n l y  by th e  tim e 
th e  d a t a  had  been  a n a ly s e d ,  one was v e ry  aware o f  th e  need  f o r  
more d e t a i l e d  r e s e a r c h ,  o f t e n  a t  th e  i n d i v i d u a l  f i e l d  s c a l e .
T h is  does  n o t  re d u c e  th e  v a lu e  o f  th e  Wheat S t u d y , f o r  w i th o u t  
such  in f o r m a t io n  a t  t h i s  more g e n e r a l i s e d  l e v e l ,  one co u ld  n o t  
be aware o f  r e l e v a n t  q u e s t i o n s  which would emerge from i t ,  and 
which c o u ld  o n ly  be answ ered  by i n v e s t i g a t i o n  a t  a  more d e t a i l e d  
l e v e l .  D e s p i te  t h e i r  t e n d e n c ie s  to  a c c e n t u a t e  d i s p a r i t i e s  
be tw een l a r g e  and s m a l l ,  and hence  r i c h  and p o o r  f a r m e r s ,  th e  
h ig h  y i e l d i n g  v a r i e t i e s  o f  wheat have d e m o n s t ra te d  t h e i r  p o t e n t i a l  
i n  I n d i a ,  and w i t h in  seven  y e a r s  o f  t h e i r  i n t r o d u c t i o n  have done 
much to prom ote i n t e r e s t  and  r e s e a r c h  i n t o  I n d i a n  a g r i c u l t u r e .
I n  ' t h e i r  e a r l i e r  s t a g e s  i n  p a r t i c u l a r ,  th e  new v a r i e t i e s  d id  much 
to  b o o s t  th e  m o ra le  o f  c u l t i v a t o r  and a g r i c u l t u r i s t  a l i k e ,  b u t  
one c a n n o t  h e lp  wonder w h e th e r  o r  n o t  t h e s e  hopes  were b a sed  on 
u n s t a b l e  f o u n d a t i o n s .
The new v a r i e t i e s  have  a l s o  s h o rn  t h a t  i n  p a r t s  o f  I n d i a ,  
a l b e i t  th e  more ' p r o g r e s s i v e ’ p a r t s ,  th e  f a r m e r s  a r e  q u i t e  
p r e p a r e d  to  abandon t h e i r  t r a d i t i o n a l  m ethods i n  f a v o u r  o f  a 
new a p p ro a c h  to  f a r m in g .  One c o u ld  a rg u e  t h a t  c u l t i v a t o r s  o f  
B u la n d s h a h r  a r e  an u n r e p r e s e n t a t i v e  sample i n  t h i s  c a s e ,  a s  th e y  
a r e  more accus tom ed  to  i n n o v a t io n  th an  a r e  m ost I n d i a n  fa rm e rs  
who a r e  so o f t e n  b e l i e v e d  to  be ' t i e d  to  t r a d i t i o n '  ( l ) .
B u la n d sh a h r  h a s  e x p e r ie n c e d  and b e n e f i t e d  from ch an g e .  F i r s t ,  
i n  th e  form  o f  th e  c a n a l  sys tem  which p ro v id e d  many c u l t i v a t o r s  
w i th  some s a f e g u a r d  a g a i n s t  the' s e v e re  c l i m a t e , a n d  so th e y  were 
a b l e  to  a t t e m p t  new fa rm in g  m ethods w i th  some d e g re e  o f  c o n f id e n c e .  
S in c e  th e  c a n a l  e r a  th e  G-anga-Jamuna doab , an a r e a  o f  g r e a t
a g r i c u l t u r a l  p o t e n t i a l ,  and. one o f  th e  m ost p r o d u c t i v e  r e g io n s  
i n  th e  wheat g row ing  p l a i n s  o f  n o r th e r n  I n d i a  ( C h a p te r  3 . p .  29 ) ,  
h a s  f e l t  th e  im p a c t  o f  new im proved  in d ig e n o u s  v a r i e t i e s  o f  wheat 
and o t h e r  c e r e a l s  t h a t  have been p roduced  by wheat b r e e d e r s  s in c e  
t h e  t u r n  o f  th e  c e n tu r y .  S in c e  a g r i c u l t u r e  assumed a p la c e  o f  
im p o r ta n c e  i n  th e  governm ent f i v e  y e a r  p l a n s ,  th e  d i s t r i c t s  o f  
th e  doab have  r e c e iv e d  more th a n  t h e i r  s h a re  o f  e x t e n s i o n  e f f o r t  
a s  a r e s u l t  o f  schemes such  a s  th e  IADP, I M P  and  th e  m ost r e c e n t  
HYVP. The p o l i c y  o f  IADP was d e l i b e r a t e l y  d e s ig n e d  to  promote 
a g r i c u l t u r a l  advancem ent i n  th e  w e l l  endowed a r e a s ,  such  a s  th e  
d o a b , a t  f i r s t , a n d  g r a d u a l l y  to  e x te n d  th e  e x t e n s i o n  s e r v i c e s  
from t h e s e  c e n t r e s  ( 2 ) .  I t  c o u l d . t h e r e f o r e  be a rg u e d  t h a t  even 
i n  th e  r e m o te s t  p a r t s  o f  B u la n d sh a h r ,  f o r  exam ple , th e  fa rm e r  
h as  n o t  been  v e r y  f a r  from  exam ples o f  ch an g e .  P o s s i b l y  a l l  
one can c o n c lu d e  i s  t h a t  w i th in  a r e a s  such  a s  t h e  doab which 
have  a lw ays  been  o f  im p o r ta n c e  a s  a g r i c u l t u r a l  l a n d s  i n  U t t a r  
P r a d e s h ,  th e  t r a d i t i o n a l  I n d ia n  f a rm e r  h a s  s h o rn  h i m s e l f  to  be 
a d a p ta b l e  to  m odem  t e c h n i q u e s .
The i m p l i c a t i o n s  o f  t h e s e  changes i n  a g r i c u l t u r e .
The f a r m e r s  i n  th e  s tu d y  a r e a  have  r e a d i l y  a d o p te d  th e  
new w h ea t ,  b u t  what a r e  th e  t re n d s . . : fo r  th e  f u t u r e  ? The l e v e l  
o f  i n p u t s  r e q u i r e d  by th e  new wheat i s  e x t r e m e ly  h ig h  and h a s  to  
.be m a in ta in e d  i f  t h e i r  p o t e n t i a l  y i e l d s  a r e  to  be h a r v e s t e d .
I f  f e r t i l i z e r  and w a t e r , f o r  exam ple, th e  two m ost im p o r ta n t  i n p u t s  
a r e  i n  s h o r t  s u p p ly ,  y i e l d s  w i l l  f a l l .  S h o r t y  a f t e r  th e  mid*60s 
when th e  number o f  a d o p te r s  was g row ing  i n  th e  s tu d y  a r e a ,  
demands f o r  f e r t i l i z e r  and  to  a  c e r t a i n  e x t e n t ,  w a te r ,  co u ld  be 
m et .  As demand h a s  i n c r e a s e d ,  s u p p l i e s  have n o t  been  a b le  to
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m eet them and i n  1972, when th e  s tu d y  was c a r r i e d  o u t ,  i t  was 
f e l t  t h a t  a t u r n i n g  p o i n t  had come. I t  seemed t h a t  p r o d u c t io n  
c o u ld  n o t  c o n t in u e  to  i n c r e a s e  a s  i t  had done s in c e  1965-66, 
and t h a t  a  f a l l  i n  y i e l d  and hence  p r o d u c t io n ,  was i n e v i t a b l e  
on a c c o u n t  o f  th e  ex trem e  s h o r t a g e  o f  i n p u t s .  U n f o r tu n a t e l y ,  
d a t a  on wheat y i e l d s  and p r o d u c t io n  o f  B u la n d sh a h r  d i s t i r c t  a r e  
n o t  a v a i l a b l e  f o r  1972-73 o r  1973-74, b u t  i n  th e  two s u c c e s s iv e  
y e a r s  a f t e r  th e  s tu d y ,  th e  c l im a te  h a s  been u n f a v o u r a b le .
W in te r  r a i n s  have f a i l e d  d u r in g  th e  main g row ing  s t a g e  o f  th e  
w hea t ,  and t h i s  t o g e t h e r  w i th  a c u te  s h o r t a g e s  o f  o t h e r  much 
n eeded  m a t e r i a l  I n p u t s ,  h a s  made l i f e  e x t r e m e ly  d i f f i c u l t  f o r  
th e  f a r m e r .  S h o r ta g e s  o f  f e r t i l i z e r  have been  r e p o r t e d  due to 
th e  s c a r c i t y  o f  raw m a t e r i a l s  n e c e s s a r y  f o r  t h e i r  p r o d u c t io n ;  
s t e e l  f o r  th e  p r o d u c t i o n  o f  f e r t i l i z e r  p l a n t ,  and farm  m ach inery  
i s  i n  s h o r t  s u p p ly ;  i n  a d d i t i o n ,  s u p p l i e s  o f  power f o r  m ach in ery ,  
such  a s  f e r t i l i z e r  p l a n t ,  o r  e l e c t r i c  pumps f o r  tu b e  w e l l s ,  have 
been s e v e r e l y  l i m i t e d .  The power problem  h a s  been a g g ra v a te d  by 
r e c e n t  f u e l  s h o r t a g e s  and by s u b s e q u e n t  i n c r e a s e s  i n  th e  p r i c e  
o f  o i l  s i n c e  th e  o i l  c r i s i s  e a r l y  i n  1974 ( 3 ) -
A c c o rd in g  to  Schwarz ( 1 9 7 4 ) ( 4 ) ,  r i s i n g  i n f l a t i o n  w i th in  
th e  l a s t  two y e a r s  h a s  c r i p p l e d  th e  p u b l i c  d i s t r i b u t i o n  system  
w hich , i n  t h e o r y ,  e n a b le d  e v e ry  c u l t i v a t o r  to  buy h i s  farm  i n p u t s  
and to  m a rk e t  h i s  o u t p u t s  a t  f a i r  f i x e d  p r i c e s .  S h o r ta g e s  i n  
m a t e r i a l  i n p u t s  i n  p a r t i c u l a r ,  have e n c o u ra g e d  b l a c k  m a rk e ts ,  
and  u n d e r  such  c o n d i t i o n s  i t  i s  th e  ’ l a r g e r '  and u s u a l l y  w e a l t h i e r  
c u l t i v a t o r  who h a s  th e  a d v a n ta g e  o v e r  h i s  s m a l l e r  c o m p e t i t o r s .
I n  t h i s  way a s p re a d  o f  th e  new v a r i e t i e s  i s  l i k e l y  to  f u r t h e r  
i n c r e a s e  th e  gap betw een ' r i c h '  and 'p o o r '  which th e y  were
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i n i t i a l l y  i n  bended to  n a rro w  ( 5 ) (& ) .  The te n d e n c y  f o r  t h i s  to 
happen  was a p p a r e n t  i n  th e  s tu d y  a r e a .
Wheat p r o d u c t io n  o f  th e  s m a l l e r  f a r m e r  i s  l i k e l y  to  f a l l  
i f  th e  p r e s e n t  s i t u a t i o n  c o n t in u e s ;  and i f  th e  q u a l i t y  o f  h i s  
s e e d  f a l l s  a s  a  r e s u l t  o f  low and i r r e g u l a r  i n p u t s ,  a s  th e  r e s u l t s  
o f  C h a p te r  7 s u g g e s t  th e y  m ig h t ,  th en  y i e l d s  a r e  l i a b l e  to  f a l l  
to  below th e  l e v e l s '  o f  d e s h i  w hea t.  Many f a rm e r s  have s to p p e d  
grow ing  d e s h i  and  i t  i s  f a s t  becoming s c a r c e .  T h is  i n  i t s e l f  
i s  a  d a n g e r  to  wheat f a r m e r s ,  becau se  th e  v a s t  g e n e t i c  v a r i a b i l i t y  
o f  d e s h i  w hea t,  on which wheat b r e e d e r s  depend f o r  t h e i r  re s o u rc e s ,  
i s  r a p i d l y  b e in g  l o s t .  On th e  s o c i a l  s i d e ,  th e  s m a l l  s u b s i s t e n c e  
fa rm e r  who depends e n t i r e l y  on h i s  farm  f o r  fo o d  i s  l i k e l y  to 
s u f f e r  s e v e r e l y  w i th  a  fo o d  s h o r ta g e  as  a r e s u l t  o f  c o n t in u e d  
c ro p  f a i l u r e s ,  b u t  what i s  worse i s , t h a t  he w i l l  l o s e  even more 
by s p e n d in g  a s  l a r g e  a p r o p o r t i o n  o f  h i s  income on i n p u t s  to  h i s  
wheat f i e l d ,  i n  a n t i c i p a t i o n  o f  h i g h e r  r e t u r n s .
In  th e  lo n g  term  th e s e  same economic and s o c i a l  p rob lem s 
would w orsen , and i n  a d d i t i o n  a change i n  th e  p h y s i c a l  env ironm en t 
c o u ld  w e l l  become a p p a r e n t .  P roblem s o f  s o i l  e r o s i o n  a r e  a lw ays 
c lo s e  a t  hand , p a r t i c u l a r l y  on th e  la n d  which does n o t  have a 
dense  p l a n t  c o v e r .  C o n s ta n t  u se  o f  f e r t i l i z e r ,  i n s e c t i c i d e  and 
p e s t i c i d e  c o u ld  have an a d v e rs e  e f f e c t  on p l a n t  g row th  i n  the  
f u t u r e .  There i s  scope f o r  f u r t h e r  work i n  t h i s  a r e a  to  examine 
th e  p o t e n t i a l  e f f e c t s  o f  th e s e  c h e m ica ls  b o th  on th e  p r o d u c t i v i t y  
o f  th e  s o i l  and on t h e i r  i n d i r e c t  e f f e c t s  on man. Some o f  th e  
c h e m ic a ls  u se d  w id e ly  i n  I n d i a  such  as  DD.T, have  been s e v e r e ly  
r e s t r i c t e d - i n  t h e i r  u se  i n  th e  w e s te rn  w o r ld ,  and w i th  u n l i m i t e d
u se  c o u ld  be e x t r e m e ly  h a rm fu l  to the  e n v iro n m e n t .  I f  t h e r e  
was a t r e n d  to  r e - i n t r o d u c e  t r a d i t i o n a l  v a r i e t i e s  o f  c r o p s ,  the  
p h y s i c a l  e n v iro n m en t  may have a l t e r e d  so much t h a t  t r a d i t i o n a l  
c ro p s  c o u ld  no lo n g e r  be grown i n  th e  t r a d i t i o n a l  way. T h is  
how ever, i s  mere s p e c u l a t i o n  and i s  n o t  b a sed  on any r e s e a r c h .
I f  p rob lem s such  a s  th e s e  d id  a r i s e ,  th e y  would a u t o m a t i c a l l y  
be r e f l e c t e d  by economic and s o c i a l  c o n d i t i o n s .
What o p t io n s  a r e  open to  th e  f a rm e r s  o f  B u la n d s h a h r  ?
As s h o r t a g e s  o f  e s s e n t i a l  i n p u t s  have been  r e s p o n s i b l e  f o r  lo w e r in g  
th e  p o t e n t i a l  o f  th e  h ig h  y i e l d i n g  v a r i e t i e s  i n  l e s s  th a n  a decade 
s in c e  t h e i r  i n t r o d u c t i o n  to  I n d i a  ( 7 ) ,  would i t  n o t  be p r e f e r a b l e  
to  c o n c e n t r a t e  l e s s  on e n c o u ra g in g  th e  s p re a d  o f  t h e s e  h ig h  
y i e l d i n g  v a r i e t i e s  and to  c o n c e n t r a t e  more r e s e a r c h  on im p ro v in g  
and on d e v e lo p in g  l e s s  ’dem anding ' s t r a i n s  o f  th e  in d ig e n o u s  
v a r i e t i e s .  B e fo re  th e  M exican w heats  w i th  t h e i r  enormous y i e l d  
p o t e n t i a l s  became p o p u l a r ,  I n d ia n  wheat b r e e d e r s  were g r a d u a l ly  
r a i s i n g  th e  y i e l d  c a p a b i l i t i e s  o f  in d ig e n o u s  v a r i e t i e s .  Prom 
1953-54 to  1965-66 , food  g r a i n  p r o d u c t io n  i n  I n d i a  i n c r e a s e d  a t  
n e a r l y  two and a h a l f  p e r  c e n t  a  y e a r  and t h i s  was e n t i r e l y  due 
to  im provem ents  i n  in d ig e n o u s  s t r a i n s  o f  wheat ( 8 ) .  The m ajo r  
prob lem  which c o n f r o n te d  th e  c u l t i v a t o r  and th e  wheat b r e e d e r  
was t h a t  th e  th in -s te m m e d  d e s h i  wheat was a p t  to  lo d g e  i f  the  
w e ig h t  o f  th e  g r a i n  became too  g r e a t  and so y i e l d s  c o u ld  n o t  
be r a i s e d  even  f u r t h e r .  The developm ent o f  th e  d w a r f in g  g e n e s ,  
how ever, s o lv e d  t h i s  p rob lem  ( 9 ) ( 1 0 ) .
One c o u ld  a rg u e  t h a t  a p p ly in g  s m a l l e r  q u a n t i t i e s  o f  
e s s e n t i a l  i n p u t s  to  th e  h ig h  y i e l d i n g  v a r i e t i e s  would have th e  
same r e s u l t  a s  sowing wheat w i th  lo w er  y i e l d  p o t e n t i a l s ,  b u t
u n f o r t u n a t e l y  t h i s  i s  n o t  n e c e s s a r i l y  s o .  The in d ig e n o u s  wheat 
v a r i e t i e s  c o u ld  p roduce  good q u a l i t y  g r a i n s  c a p a b le  o f  g e rm in a t io n  
w i th  a r e l a t i v e l y  low l e v e l  o f  i n p u t s .  I f  how ever, i n p u t s  to  the  
new v a r i e t i e s  a r e  low, th e  se ed  p roduced  i s  o f t e n  o f  poo r  q u a l i t y ;  
i t  ma3r w e l l  be s h r i v e l l e d  and s t e r i l e .  T h is  f i e l d  o b s e r v a t io n  
was c o n f i rm e d  by M r.V .S .M athu r ,  o f  th e  wheat b r e e d in g  s e c t i o n  
a t  th e  I n d ia n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e ,  D e l h i .  The 
p r o p o r t i o n  o f  s t e r i l e  s e e d  i n  a  h a r v e s t  can a d v e r s e l y  a f f e c t  y i e l d  
i n  s u c c e s s iv e  y e a r s  a s  was s u g g e s te d  from th e  r e s u l t s  o f  C h a p te r  7 
( p . 346 ) ,  where e x t r e m e ly  h ig h  seed  r a t e s  seemed to  be n e c e s s a r y  
f o r  th e  p r o d u c t i o n  o f  an ’a v e r a g e ’ y i e l d .
Even i f  95 p e r  c e n t  o f  th e  c u l t i v a t o r s  i n  th e  d i s t r i c t  
were sow ing  new v a r i e t i e s  i n  1971-72 ( 1 1 ) ,  th e  d i s t r i c t  wheat - 
y i e l d  s t a t i s t i c s  (12) ( F i g .3 .1 7 )  im ply  t h a t  h a r v e s t s  a r e  n o t  a s  
good a s  th e y  s h o u ld  be th ro u g h o u t  th e  d i s t r i c t ,  and so th e  u se  
o f  lo w er  y i e l d i n g  v a r i e t i e s  which demand l e s s  i n  th e  way o f  
m a t e r i a l  i n p u t s  would p ro b a b ly  d e p r iv e  th e  c u l t i v a t o r  o f  no 
e x t r a  g r a i n .  A c c o rd in g  to  th e  r e s u l t s  o f  C h a p te r  7 some o f  th e  
wheat y i e l d s  i n  th e  s tu d y  a r e a  were w e l l  above th e  mean f o r  th e  
d i s t r i c t  o f  14*48 q u i n t a l s  p e r  h e c t a r e ,  b u t  i t  h a s  a lw ays  been 
m a in ta in e d  t h a t  th e  s tu d y  a r e a  i s  s i t u a t e d  i n  an a g r i c u l t u r a l l y  
advanced  p a r t  o f  B u la n d s h a h r ,  and so n o t  s u i t a b l e  a s  a b a s i s  f o r  
g e n e r a l i z a t i o n  a b o u t  th e  e n t i r e  d i s t r i c t .  T h is  was con firm ed  by 
th e  D i s t r i c t  S tu d y  (1 9 7 2 )(1 3 )*
I n t e r e s t  i n  im p ro v in g  the' in d ig e n o u s  v a r i e t i e s ,  however, 
h a s  d im in is h e d  m arked ly  w i th in  th e  p a s t  d e c a d e .  A f t e r  Mexican 
wheat was i n t r o d u c e d  to  I n d i a ,  a l l  r e s e a rc h '  was d i r e c t e d  tow ards
b r e e d in g  th e  dw arf  v a r i e t i e s  to  s u i t  th e  I n d ia n  en v iro n m en t and 
the  I n d ia n  p a l a t e .  C o n v e r s a t io n s  w i th  wheat b r e e d e r s  a t  IARI 
showed t h a t  i t  was no lo n g e r  f a s h i o n a b le  to c o n c e n t r a t e  r e s e a r c h  
on im p ro v in g  in d ig e n o u s  v a r i e t i e s  i f  one was a  wheat b r e e d e r ,  o r  
to  grow th e  d e s h i  w heats  i f  a  f a r m e r .  At th e  tim e  o f  th e  Wh e a t  
S tu d y c l e a r l y  th e  o n ly  form o f  r e s e a r c h  which p rovoked  any 
i n t e r e s t  was r e l a t e d  to  i n c r e a s i n g  th e  y i e l d  p o t e n t i a l  o f  th e  
dw arf  v a r i e t i e s .  The most r e c e n t  h y b r id s  a v a i l a b l e  to  th e  f a rm e r  
were th e  t r i p l e  gene v a r i e t i e s ,  and i n  o r d e r  to  p roduce  t h e i r  
p o t e n t i a l l y  h ig h  y i e l d s ,  th e y  r e q u i r e d  even more f e r t i l i z e r ,  . 
i r r i g a t i o n  w a te r  and  p l a n t  p r o t e c t i o n  c h e m ic a ls  th a n  d id  t h e i r  
p r e d e c e s s o r s .  When th e  governm ent i s  u n a b le  to  s u p p ly  fa rm e rs  
i n  one o f  th e  Programme d i s t r i c t s  w i th  a d e q u a te  i n p u t s ,  what w i l l  
be th e  s i t u a t i o n  when th e  a d o p t io n  r a t e  o f  th e  new v a r i e t i e s  
r i s e s  s t i l l  f u r t h e r ,  and so do t h e i r  i n p u t  r e q u i r e m e n ts  ?
The new te c h n o lo g y  a s s o c i a t e d  w i th  th e  Green R e v o lu t io n  
h a s  n o t  y e t  been s u c c e s s f u l l y  a s s i m i l a t e d  i n  I n d i a , a s  i t  depends 
so h e a v i l y  on th e  u s e  o f  m a t e r i a l  i n p u t s  which a r e  n o t  w ide ly  
a v a i l a b l e  i n  I n d i a .  A change i n  th e  ap p ro a c h  to  i n c r e a s i n g  
a g r i c u l t u r a l  o u t p u t  t h e r e f o r e  seems n e c e s s a r y .  A l l e n  (1 9 7 4 )(1 4 )  
s u g g e s t s  t h a t  r a t h e r  th a n  i n t r o d u c i n g  new t e c h n o l o g ie s  to  cope 
w i th  th e  g row ing  n e e d s  o f  fo o d ,  a g r i c u l t u r a l i s t s  sh o u ld  
c o n c e n t r a t e  more on im p ro v in g  t r a d i t i o n a l  t e c h n iq u e s  which c o u ld  
have  lo n g  term  b e n e f i t s ,  r a t h e r  th a n  a c t  a s  tem p o ra ry  b o o s t s  to 
th e  sy s te m .
A l le n  c i t e s  th e  example o f  th e  c ro p p in g  sy s tem  which 
t r a d i t i o n a l l y  in v o lv e d  i n t e r  c ro p p in g .  Wheat was o f t e n  sown
t o g e t h e r  w i th  b a r l e y ,  gram, m u s ta rd  o r  i a i . Green R e v o lu t io n  
e n t h u s i a s t s  denounce t h i s  a s  the  'w rong ' a p p ro a c h ,  a s  s o i l  n u t r i e n t  
s h a re d  by two c ro p s  can n o t  p o s s ib ly  l e a d  to  h i g h e r  y i e l d s .  The 
a l t e r n a t i v e  to  t h i s  o ld  a g r i c u l t u r a l  system  was r e l a y  c ro p p in g  
o f  pu re  s t a n d s  o f  c r o p s ,  and so f a rm e rs  were u rg e d  to  g iv e  up 
t h e i r  t r a d i t i o n a l  m ethods .  Many fa rm e rs  i n  th e  s tu d y  a r e a  have 
s to p p e d  sowing a second c ro p  w ith  t h e i r  -wheat (C h a p te r  5 ) ,  bu t  
th e  a d o p t io n  o f  r e l a y  c ro p p in g  h a s  n o t  been w id e s p re a d .  In  
c o n seq u en ce ,  i f  wheat y i e l d s  a r e  n o t  h ig h ,  th e  f a rm e r  does n o t  
have a second  c rop  on which to  depend. R ecen t  r e s e a r c h  (15) 
h a s  shown t h a t  th e  o v e r a l l  p r o d u c t i v i t y  from th e  la n d  can be 
i n c r e a s e d  by i n t e r  c ro p p in g ,  and a t t e m p t s  a r e  now b e in g  made 
to  r e - i n t r o d u c e  th e  f a rm e r  to  h i s  fo rm er  sys tem  i n  which he i s  
e ncou raged  to  u se  - c a r e f u l l y  chosen  c rop  c o m b in a t io n s .  There 
was an a t t e m p t  to  r e - i n t r o d u c e  i n t e r  c ro p p in g  i n  th e  s tu d y  a r e a ,  
b u t  th e  f a rm e r s  -were c o n fu se d  a b o u t  i t ,  and were wary o f  r e t u r n i n g  
to  a  sy s tem  which re se m b le d  t r a d i t i o n a l  f a rm in g .  Once a g a in  th e  
r e s u l t s  o f  th e  e x p e r im e n t  were n o t  fo l lo w e d  up a s  th e  s tu d y  
r e s o u r c e s  d id  n o t  a l lo w  f o r  i t .  T h is  i s  a f i e l d  where f u r t h e r  
r e s e a r c h  c o u ld  be d i r e c t e d ,  a s  i t  e x p lo r e s  th e  p o s s i b i l i t y  o f  
u s in g  e x i s t i n g  r e s o u r c e s  to  th e  f u l l  i n s t e a d  o f  th e  p r e s e n t  
p o l i c y  o f  dependence  on an u n r e l i a b l e  s u p p ly  o f  f o r e i g n  m a t e r i a l  
g o o d s .
S c a r c i t y  o f  m a t e r i a l  i n p u t s  i n  a d d i t i o n  to  u n fa v o u ra b le  
c l i m a t i c  c o n d i t i o n s  p o i n t  tow ards  food  s h o r t a g e s ,  a s  e a r l y  a s  
1974-75 , which a c c o r d in g  to  SchwTa r z  w i l l  be a s  bad a s  th e  w o rs t  
fam ine  y e a r s  o f  th e  s i x t i e s  ( 1 6 ) .  Such t h r e a t s  o f  fam ine a r e  
even more a c u te  now th a n  i n  th e  px,e v io u s  d e c ad e ,  f o r  th e n  th e
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g r a i n  s u r p l u s e s  o f  th e  U n i te d  S t a t e s  o f  Am erica were a v a i l a b l e  
to  come to  I n d i a ' s  a i d .  In  t h i s  y e a r ,  1974? how ever, a f t e r  a 
d ro u g h t  i n  th e  U n i te d  S t a t e s  and u n fa v o u ra b le  c l i m a t i c  c o n d i t i o n s  
i n  A s ia  (1 7 ) ,  t h e r e  have been no such  s u r p l u s e s  and th e  hope o f  
s e l f - s u f f i c i e n c y  i n  I n d i a  seems even f u r t h e r  away th a n  b e f o r e .
The new v a r i e t i e s  o f  wheat have n o t  made I n d i a  s e l f  s u f f i c i e n t
i n  g r a i n  a s  was i n i t i a l l y  hoped and e x p e c te d .  Poor wheat h a r v e s t s
i n  1973 and 1974 have made i t  n e c e s s a r y  to im p o r t  a p p ro x im a te ly
t e n  m i l l i o n  to n s  o f  g r a i n  ( 1 8 ) .  Even so th e  new v a r i e t i e s  canno t
be deemed a f a i l u r e  a s  th e y  have d e m o n s t ra te d  t h e i r  p o t e n t i a l
and have  done much to  a r r e s t  th e  com placency o f  b o th  p e a s a n t
c u l t i v a t o r  and a g r i c u l t u r a l  r e s e a r c h  w orker  a f t e r  th e  p o o r  y e a r s
o f  th e  l a s t  decade  (19)?  when m ora le  was low. E n th u s ia sm  f o r
th e  new wheat i n  p a r t i c u l a r ,  h a s  been ove rw h e lm in g ,an d  i f  th e
s u p p ly  o f  e s s e n t i a l  i n p u t s  c o u ld  be m a in ta in e d ,  t h e  f u t u r e  o f
wheat f a rm in g  would be more c e r t a i n  and th e  p r o s p e c t  o f  i n c r e a s i n g
a g r i c u l t u r a l  o u t p u t  would be more h o p e fu l  th a n  i t  i s  a t  p r e s e n t .
A c c o rd in g  to  Khusro (1 9 69 )
" . . . w h i l e  n o t  e v e r y t h in g  t h a t  i s  t h e o r e t i c a l l y  
f e a s i b l e  can r e a d i l y  be p u t  i n t o  p r a c t i c e ,  
n o t h in g  s h o u ld  be p u t  i n t o  p r a c t i c e  t h a t  i s  
n o t  t h e o r e t i c a l l y  f e a s i b l e . "  (20)
As demands f o r  i n p u t s  f o r  th e  h ig h  y i e l d i n g  v a r i e t i e s  c o n t in u e
to  grow, and as  t h e r e  seems to  be no im m edia te  hope o f  s u p p l i e s
m e e t in g  t h e s e  demands, one ca n n o t  h e lp  b u t  wonder i f  th e  p o l i c y
to  i n c r e a s e  a g r i c u l t u r a l  o u t p u t  i n  I n d i a , b y  e n c o u ra g in g  th e  s p re a d
o f  th e  h ig h  y i e l d i n g  v a r i e t i e s  and t h e i r  a s s o c i a t e d  te c h n o lo g y  i s
n o t  b o th  a t h e o r e t i c a l  and hence  a p r a c t i c a l  i m p o s s i b i l i t y  u n d e r
th e  p r e v a i l i n g  c o n d i t i o n s .
APPENDIX.
1. Sam pling  p ro c e d u re  p r i o r  to  c o l l e c t i o n ,  o f  d a t a  i n  th e  f i e l d .
1 .1 .  I n t r o d u c t i o n .
The d e c i s i o n  to  examine c e r t a i n  a s p e c t s  o f  wheat 
f a rm in g  i n  B u la n d sh a h r  d i s t r i c t '  o f  U t t a r  P ra d e s h ,  was d e te rm in e d  
by th e  l o c a t i o n  and n a t u r e  o f  th e  P i s t r i c t  S tu d y  1972 ( F i g . 1 .1 ) .  
P a r t  o f  t h i s  s tu d y  which was d e v o te d  to a g r i c u l t u r a l  i n n o v a t io n  
showed t h a t  th e  new h ig h  y i e l d i n g  v a r i e t i e s  o f  w heat had been 
a d o p te d  th ro u g h o u t  th e  d i s t r i c t .  As wheat i s  th e  main c ro p  
and th e  s t a p l e  fo o d  o f  th e  p e o p le  i n  B u la n d s h a h r ,  t h i s  seemed 
to  j u s t i f y  a p r o j e c t  which c o n c e n t r a t e d  on wheat r a rm in g  a lo n e .
1 .2 .  S e l e c t i o n  o f  the  s tu d y  a r e a .
The D i s t r i c t  S tudy  (1972) drew i t s  sam ple from th e  
whole o f  B u la n d s h a h r ,  b u t  th e  sample a r e a  o f  th e  Wheat S tudy  
was f a r  s m a l l e r ,  ( a p p r o x im a te ly  750 sq_.km.), due to  th e  l i m i t e d  
fo rm s o f  t r a n s p o r t ,  t im e  and f i n a n c e s  which were a v a i l a b l e .
A ’c i r c l e 1 o f  r a d i u s  16 Ion. (10 m i l e s )  a ro u n d  B u la n d sh ah r  
form ed th e  a r b i t r a r y  boundary  o f  th e  Wheat S tu d y  a r e a .  B ic y c le s  
were th e  o n ly  form o f  t r a n s p o r t  a v a i l a b l e ,  so th e  d i s t a n c e  to  th e  
sample v i l l a g e s  c o u ld  n o t  be u n r e a s o n a b le .  I f  th e  e n u m e ra to rs  
had  f u r t h e r  to  t r a v e l ,  i t  was u n l i k e l y  t h a t  s u f f i c i e n t  f i e l d  
work c o u ld  be c a r r i e d  o u t  each  day . Sam pling  from a l a r g e r  a r e a  
would n o t  have p ro v ed  s a t i s f a c t o r y ,  a s  th e  l e n g t h  o f  t im e de v o te d  
to  th e  c o l l e c t i o n  o f  f i e l d  m a t e r i a l  c o u ld  n o t  have  been e x te n d e d  
owing to  l i m i t e d  f i n a n c e s .
Any f u r t h e r  d a t a  c o l l e c t i o n ,  p a r t i c u l a r l y  i n v o lv i n g  seco n d a ry
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s o u rc e  m a t e r i a l  would a l s o  be f a c i l i t a t e d  i f  th e  sample a r e a  
f e l l  w i th in  b o th  the  a d m i n i s t r a t i v e  b o u n d a r ie s  o f  B u lan d sh ah r  
T e h s i l  and B u la n d sh a h r  B lock Development A rea .  N e a r ly  a l l  th e  
r e c o r d s  o f  t h e s e  a d m i n i s t r a t i v e  a r e a s  were a v a i l a b l e  i n  the  
d i s t r i c t  town. The ' c i r c l e 1 a round  th e  d i s t r i c t  town f u l f i l l e d  
t h e s e  r e q u i r e m e n ts  to o ,  and so p ro v id e d  f u r t h e r  j u s t i f i c a t i o n  
f o r  l i m i t i n g  th e  s i z e  o f  th e  s tu d y  a r e a .
1 .3 .  S e l e c t i o n  o f  s tu d y  v i l l a g e s .
1. Choice o f  th e  number o f  v i l l a g e s  f o r  s t u d y .
S ix  v i l l a g e s  were sam pled w i t h in  th e  s tu d y
a r e a  a ro u n d  B u la n d sh a h r  d i s t r i c t  town. The f i n a n c i a l  r e s o u r c e s  
o f  th e  p r o j e c t  were th e  main d e te r m in in g  f a c t o r  i n  t h i s  c a s e .
F iv e  e n u m e ra to r s  were employed to c a r r y  o u t  th e  f i e l d  work,
and a s  one v i l l a g e  was to  be sam pled on one day , t h i s  was e q u a l
to  30 man d a y s ,  o r  one e n u m e ra to r  f o r  a p p ro x im a te ly  one m onth, 
which was a s  much a s  r e s o u r c e s .would a l lo w .  I n  a d d i t i o n  to 
t h i s  i t  was c o n v e n ie n t  to  sample s i x  v i l l a g e s  on s i x  c o n s e c u t iv e  
d a y s , a s  no p rob lem s i n v o lv i n g  sam p ling  a t  d i f f e r e n t  t im es  i n  
th e  y e a r  would th e n  be e n c o u n te re d .
2 . Choice o f  th e  s i x  sample v i l l a g e s .
As th e  sample a r e a  was l o c a t e d  n e a r  th e  main
town o f  th e  d i s t r i c t ,  and a s  t h e r e  was no p a r t  o f  i t  which 
seemed to  be rem ote  from  any o f  th e  m a jo r  l i n e s  o f  com m unication , 
i t  was l i k e l y  t h a t  th e  s tu d y  a r e a  c o n ta in e d  a b i a s e d  sample o f  
th e  v i l l a g e s  o f  th e  d i s t r i c t .  L i t t l e  c o u ld  be done a b o u t  t h i s ,  
and i t  i s  a p p r e c i a t e d  t h a t  t h i s  i s  one o f  th e  m a jo r  d o w n fa l l s  
o f  s u b j e c t i v e  s a m p lin g .
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The D i s t r i c t  Census Handbook o f  1961 r e c o r d s  a l l  the  
i n h a b i t e d  v i l l a g e s  o f  th e  d i s t r i c t  a c c o r d in g  to  t e h s i l  and 
B lock ; and c h a r a c t e r i s t i c s  such  a s  s i z e ,  i n  te rm s  o f  bo th  
p o p u l a t i o n  and a r e a ,  a r e  a l s o  r e c o r d e d .  I n  o r d e r  to  in v o lv e  
s i x  v i l l a g e s  which were i n  some way t y p i c a l  o f  the  . v i l l a g e s  
o f  th e  d i s t r i c t ,  th e  v a r i a b l e  o f  v i l l a g e  p o p u l a t i o n  s i z e  was 
h e ld  c o n s t a n t .  A f re q u e n c y  d iagram  o f  v i l l a g e  p o p u la t io n s  
f o r  th e  e n t i r e  d i s - t r i c t  was p l o t t e d .  The modal p o i n t  o f  the  
f r e q u e n c y  d iagram  was t a k e n  to  r e p r e s e n t  th e  m ost f r e q u e n t l y  
o c c u r r i n g  v i l l a g e  p o p u l a t i o n  s i z e .  I n  196 1 t h i s  was a b o u t  1000. 
p e o p le .
An a r b i t r a r y  l i m i t  was p la c e d  on e i t h e r  s id e  o f  th e  modal 
p o i n t ,  and so s i x  v i l l a g e s  w i th  p o p u la t io n s  o f  betw een 900 and 
1100 were random ly  s e l e c t e d  from th e  s e t t l e m e n t s  o f  B u la n d sh ah r  
t e h s i l  and B u la n d sh a h r  B lo c k ,  which were l i s t e d  i n  th e  D i s t r i c t  
Census Handbook (1 9 6 1 )? ,  I f  th e  random numbers d id  n o t  p ro v id e  
v i l l a g e s  b o th  w i t h in  th e  sample a r e a  and w i th  p o p u l a t i o n s  o f  
be tw een  900 and 1100 th e y  were d i s c a r d e d ,  and sa m p lin g  c o n t in u e d  
The f i r s t  s i x  v i l l a g e s  which f u l f i l l e d  th e  r e q u i r e m e n ts  o f  th e  
sa m p lin g  scheme became th e  s i x  sample v i l l a g e s  o f  th e  s tu d y .
I t  m ust be added t h a t  s t r a t i f i c a t i o n  a c c o r d in g  to  v i l l a g e  
a r e a  could, a l s o  have been  c a r r i e d  o u t ,  e i t h e r  w i th  o r  i n  p la c e  
o f  th e  v a r i a b l e  o f  v i l l a g e  p o p u l a t i o n .  I t  was a s u b j e c t i v e  
d e c i s i o n  to  compare g ro u p s  o f  p e o p le  o f  s i m i l a r  s i z e ,  and 
a l lo w  th e  a r e a  o f  th e  v i l l a g e s  to  v a r y .
1. Census o f  I n d i a ,  1961, D i s t r i c t  Census Handbook, B u la n d sh ah r  
D i s t r i c t ,  U . P . , .  1965 Lucknow.
2. I b i d .
A ?cs
1 .4 .  S e l e c t i o n  o f  f a rm e r s  w i th in  each  v i l l a g e .
A minimum number o f  30 fa rm e r s  was sam pled by 
q u e s t i o n n a i r e  from each  v i l l a g e .  T h is  a r b i t r a r y  f i g u r e  was 
chosen  b e c au se  i t  was p o s s i b l e  to  enum erate  30-43  f a r m e r s  i n  
one day , a sample which was a d e q u a te ly  l a r g e  to  t e s t  w i th  
p a r a m e t r i c  s t a t i s t i c a l  t e c h n iq u e s  i f  r e q u i r e d .  ■
I n i t i a l l y  an a t t e m p t  was made to  s t r a t i f y  th e  sample o f  
f a r m e r s  a c c o r d in g  to  h o l d in g  s i z e .  A b r i e f  p e r i o d  o f  o b s e r v a t io n  
i n  th e  f i e l d  i n d i c a t e d  t h a t  farm  s i z e  c o u ld  be a s i g n i f i c a n t  
c o n t r o l  v a r i a b l e .  A l i s t  o f  f a r m e r s  i n  e ach  v i l l a g e ,  t o g e t h e r  
w i th  t h e i r  h o l d in g  s i z e  was o b ta in e d  from th e  l e k l r p a l , o f  th e  v i l l a g e  
Farm s i z e  was q u i t e  a r b i t r a r i l y  d i v id e d  i n t o  th e  f o l l o w i n g  g ro u p s :
0 - 5 ,  6 - 1 0 ,  11 -15 , 16 -20 , 21 -30 , 31 b ig h a s  and ab o v e .
From o b s e r v a t i o n  i t  had a p p e a re d  t h a t  t h e r e  was an em phasis  on 
th e  s m a l l e r  s i z e  f a rm s ,  and t h i s  i s  to  some e x t e n t  r e p r e s e n t e d  
i n  th e  g r o u p in g s  a b o v e .
I t  was more d i f f i c u l t  th a n  was a n t i c i p a t e d  to  o b t a i n  a 
s t r a t i f i e d  random sample from th e  l i s t ,  o r  c h h i t t a , com piled  
by th e  l e k h p a l . The r e c o r d  showed t h a t  th e  m a j o r i t y  o f  th e  f a rm e r s  
had  one b ig h a ,  l i t t l e  m ore, and o f t e n  j u s t  a f r a c t i o n  o f  t h i s  
u n i t .  On a c c o u n t  o f  t h i s ,  i t  was a lw ays  im p o s s ib l e  to  o b t a i n  an 
e q u a l  number o f  f a r m e r s  w i t h in  e a ch  farm  s i z e  g r o u p in g .  The 
sa m p l in g  scheme had  to  be m o d i f ie d .  45 f a r m e r s  were s e l e c t e d  
random ly  a c c o r d in g  to  t h e i r  h o ld in g  s i z e .  The c h h i t t a  a lw ays 
p r o v id e d  an  a d e q u a te  number o f  f a rm e r s  to  f i l l  t h e  lo w e r  g ro u p s ,  
b u t  th e  21-30' nild 31 b ig h a  farm s and ab o v e ,w e re  o f t e n  b a re l j r  
r e p r e s e n t e d .  I f  t h i s  was th e  c a s e ,  and th e  r e q u i r e d  number o f
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Sources.- Field work for th e  W heat Study - March 1972 
and the  village reco rds for 1972.
Fig. A.1
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f a n n e r s  had  n o t  been o b ta in e d  from th e  l i s t  because  o f  p o o r ly  
r e p r e s e n t e d  l a r g e  h o l d in g s ,  th e  number o f  f a rm e r s  n e c e s s a r y  to 
b r in g  th e  sample s i z e  up to  4 5 t were drawn from th e  low er  farm 
s i z e  g ro u p s  i n s t e a d .  I n  t h i s  way, 45 f a rm e r s  were s e l e c t e d  from 
e a ch  o f  th e  s i x  v i l l a g e s  and th e  v i l l a g e  l e k h p a l  made a r ra n g e m e n ts  
to  be p r e s e n t  i n  h i s  v i l l a g e  on a p a r t i c u l a r  d ay . A 50 p e r  c e n t  
' s a f e t y  m a rg in '  was n e c e s s a r y  i n  th e  s i z e  o f  th e  sample because  
many f a r m e r s  m ig h t  n o t  have come a t  th e  a p p o in t e d  t im e .  A no the r  
d i f f i c u l t y  was t h a t  many f a rm e r s  who d id  come, soon became b o red  
and l e f t .  T h is  was a  v e ry  r e a l  p roblem  which c o u ld  o n ly  be 
overcome by h a v in g  an a d e q u a te  number o f  f a rm e r s  i n  ' r e s e r v e ' .  
A n o th e r  r e a s o n  f o r  n o m in a t in g  45 f a rm e r s  from th e  c h h i t t a  was, 
so t h a t  a s  l a r g e  a sample a s  p o s s i b l e  c o u ld  be o b t a i n e d  d u r in g  
th e  d a y .
D e s p i te  e l a b o r a t e  p l a n s  to  s t r a t i f y  th e  sample a c c o r d in g  
to  th e  v a r i a b l e  o f  farm  s i z e ,  th e  a t t e m p t  can  o n ly  be deemed a s  
a  f a i l u r e .  The a c t u a l  h o l d in g  s i z e  b e a r s  l i t t l e ,  and f r e q u e n t l y  
n o ,  r e l a t i o n s h i p  to  th e  l e k h p a l ' s c h h i t t a  ( F i g . A . l ) .  One 
r e a s o n  i s  t h a t  l a n d  i s  o f t e n  h e ld  i n  s e v e r a l  p e o p l e ' s  names, 
and so many o f  th e  f a rm e r s  who were random ly s e le c te d -  f o r  
e n u m e ra t io n  c o u ld  n o t  be p r e s e n t  a s  th e y  worked and sometim es 
l i v e d  e l s e w h e r e .  The la n d  was farm ed by r e l a t i v e s  i n  t h e i r  name.
Many o f  th e  f a rm e r s  on th e  l i s t  had  d ie d  and t h e i r  names 
had  n o t  been removed from th e  c h h i t t a .  The l a n d  had been 
d i v id e d  among t h e i r  r e l a t i v e s  and was now b e in g  farm ed  by s e v e r a l  
d i f f e r e n t  p e o p le .  Hence th e  a c t u a l  farm  s i z e  r a r e l y  a g re e d  w i th  
th e  l e k h p a l ' s r e c o r d s .  W ith  such  p rob lem s a s  t h e s e ,  i t  i s  e v id e n t
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t h a t  a ' s a f e t y  m a rg in '  o f  a t  l e a s t  50 p e r  c e n t  was n e c e s s a r y ,  
a s  so many f a r m e r s  , even i f  th e y  \\Te re  p r e s e n t ,  d id  n o t  f u l f i l  
t h e  m ain  r e q u i r e m e n t  o f  th e  q u e s t i o n n a i r e ;  t h a t  i s ,  t h a t  th e y  
sh o u ld  b o th  own and c u l t i v a t e  a t  l e a s t  a p r o p o r t i o n  o f  t h e i r  
. lan d .  The n e t  r e s u l t  was t h a t  ‘th e  sample o f  f a r m e r s  enum erated  
i n  each  v i l l a g e  was a lm o s t  random. As t h e r e  had  been  some 
s e l e c t i o n  o f  i n d i v i d u a l s  i n  th e  f i r s t  i n s t a n c e ,  i t  meant t h a t  
th e  sample .could n o t  be t r u l y  random, b u t  be c au se  th e  
s t r a t i f i c a t i o n  by farm  s i z e  i n  th e  c h h i t t a  b o re  no r e l a t i o n s h i p  
to  f i e l d  c o n d i t i o n s ,  th e  f i n a l  r e s u l t  was a sam ple t h a t  m ust 
have compared c l o s e l y  w i th  one which was t r u l y  random. F ig .A .1  
compares th e  f r e q u e n c y  o f  th e  a c t u a l  farm  s i z e s  w i th  th e  farm  
s i z e  f r e q u e n c y  d iagram  c o n s t r u c t e d  from th e  c h h i t t a . A lthough  
n o t  s t r i c t l y  c o m p a rab le ,  a s  th e  number o f  c a s e s  on w hich th e y  a r e  
b a s e d  d i f f e r s ,  th e y  do summarize th e  r e a s o n  f o r  t h e  f a i l u r e  o f  
t h i s  sa m p l in g  t e c h n iq u e .
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2. Sam pling  p ro c e d u re  i n  th e  f i e l d .
D a ta  were c o l l e c t e d  in  th e  f i e l d  from t h r e e  main s o u rc e s :
1. Q u e s t io n n a i r e  s u rv e y .
2 . S o i l  sa m p l in g .
3. Wheat c rop  c u t t i n g  sa m p le s .
2 .1 .  Q u e s t io n n a i r e  s u r v e y .
A p r e - c o d e d  q u e s t i o n n a i r e  was com piled  on c e r t a i n  
a s p e c t s  o f  wheat f a rm in g ,  and 196 fa rm e r s  i n  th e  s i x  v i l l a g e s  
were enum era ted  ( p p . 435-444 ) .  Owing to  lan g u a g e  p roblem s f i v e  
e n u m e ra to r s ,  m ost o f  whom were s tu d e n t s  from th e  A g r i c u l t u r a l  
C o l le g e  a t  L a k h a o t i  i n  B u la n d sh ah r  d i s t r i c t  ( F i g . 1 . 4 * ) j  were 
employed f o r  t h e  q u e s t i o n n a i r e  s u rv e y .  T h e i r  knowledge o f  
f a rm in g  was v a lu a b l e  i n  e n s u r in g  t h a t  th e  f a rm e r s  u n d e rs to o d  
th e  q u e s t i o n s ,  and  t h a t  t h e i r  answ ers  were c o n s i s t e n t  w i th  t h e i r  
th o ro u g h  knowledge o f  f a rm in g  p r a c t i c e s  i n  t h e  d i s t r i c t .
The m a jo r  p a r t  Of th e  f i e l d  work f o r  th e  Wheat S tudy  took  
p l a c e  betw een  5 th  March 1972 and 1 2 th  March 1972, a f t e r  th e  
f i e l d  work f o r  th e  D i s t r i c t  S tu d y . F iv e  o f  th e  e n u m e ra to r s  from 
th e  m ain  s tu d y  were i n v o lv e d  i n  th e  Wheat S t u d y , and as  th e  
n a t u r e  o f  th e  q u e s t i o n n a i r e  was s i m i l a r  to  t h a t  o f  th e  m ajo r  
D i s t r i c t  S tu d y , p rob lem s i n  u n d e r s t a n d in g  b o th  th e  method o f  
e n u m e ra t io n  and th e  q u e s t i o n s  th e m s e lv e s ,  were f a r  few er  th an  
th e y  m ig h t  have b een .  The e n u m e ra to rs  had been  t r a i n e d  f o r  th e  
D i s t r i c t  S t u d y ,and  as  a r e s u l t ,  th e  Wheat S tu d y  d e r i v e d  g r e a t  
b e n e f i t  from  t h i s  p r e v io u s  e x p e r i e n c e .  The q u e s t i o n n a i r e  was 
t e s t e d  i n  one v i l l a g e  and m o d if ie d  b e fo r e  u se  i n  th e  f i e l d .
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Only one v i l l a g e  was enum erated  each  day as  th e  e n u m e ra to rs  
had to  c y c le  to  each  v i l l a g e  and th e n  back to  B u la n d sh ah r  i n  th e  
e v e n in g s .  The f a r m e r s  who a r r i v e d  i n  th e  m orning  were checked  
w ith  th e  l i s t  o f  names from th e  c h h i t t a . I f  th e y  f u l f i l l e d  th e  
r e q u i r e m e n ts  o f  th e  q u e s t i o n n a i r e ,  th ey  were en u m era ted .
Each e n u m e ra to r  q u e s t i o n e d  no more th a n  f o u r  f a rm e rs  a t  a 
t im e ,  and by e n u m e ra t in g  t h r e e  to  f o u r  f a rm e r s  tw ic e  a day ,
30 to  40 f a r m e r s  were q u e s t io n e d  i n  each  v i l l a g e .  The q u e s t i o n n a i r e  
to o k  a b o u t  two h o u rs  to  c o m p le te .  A lth o u g h  t h e r e  were some c l e a r  
d i s a d v a n ta g e s  i n  a s k in g  q u e s t i o n s  o f  more th a n  one f a rm e r  a t  a 
t im e ,  i n  p r a c t i c e  th e  p ro c e d u re  p roved  h e l p f u l  i n  p r o v id i n g  a 
s i t u a t i o n  i n  which th e  answ ers  o f  i n d i v i d u a l  f a r m e r s  c o u ld  be 
ch eck ed .  A lso  th e  f i e l d  d o cu m en ta t io n  l e n t  i t s e l f  to  t h i s  
method Of e n u m e ra t io n .  Care was t a k e n  to e n s u re  th e  group b e in g  
q u e s t io n e d  were c o m p a t ib le  i n d i v i d u a l s ,  p a r t i c u l a r l y  w i th  r e s p e c t  
to  c a s t e .
A second  s h o r t  q u e s t i o n n a i r e  r e l a t i n g  to  wheat y i e l d s  o f  
1972 r a b i  was c a r r i e d  o u t  i n  J u l y ,  w e l l  a f t e r  th e  end o f  th e  
wheat s e a s o n ,  when a l l  c a l c u l a t i o n s  o f  y i e l d s  and c o s t s  had been 
co m p le te d  (p p .  445-446 ) .  The same f a r m e r s  were c a l l e d  to  th e  
v i l l a g e s  once more th ro u g h  th e  v i l l a g e  l e k h p a l s  and the  
en u m e ra t io n  p r o c e s s  fo l lo w e d  th e  p a t t e r n  o f  th e  f i r s t  q u e s t i o n n a i r e  




BULANDSMHR -  1972.
S e c t i o n  1 .
1
1 .1 .  I n  which y e a r  d id  you b e g in  to  grow new v a r i e t i e s  o f  
w hea t .  ( 1 9 6 5 -7 1 ) .
1 .2 .  Which was y o u r  main new v a r i e t y  o f  wheat i n  r a b i  1965-66.
1.3* Which was y o u r  main new v a r i e t y  o f  wheat i n  r a b i  1966-67-
1 .4 .  Which was y o u r  main new v a r i e t y  o f  wheat i n  r a b i  1967-68.
1.5* Which was y o u r  main new v a r i e t y  o f  wheat i n  r a b i  1968-69*
1 .6 .  Which was y o u r  main new v a r i e t y  o f  wheat i n  r a b i  1969-70.
1 .7 .  Which was y o u r  main new v a r i e t y  o f  wheat i n  r a b i  1970—71 -
1 .8 .  Which was y o u r  m ain  new v a r i e t y  o f  wheat i n  r a b i  1971-72.
1 .9 .  Which was y o u r  second  v a r i e t y  o f  wheat i n  r a b i  1971-72.
1 .1 0 .  Which was y o u r  t h i r d  v a r i e t y  o f  wheat i n  r a b i  1971-72 .
1 .1 1 .  Which was y o u r  f o u r t h  v a r i e t y  o f -w h e a t  i n  r a b i  1971-72.
1 .1 2 .  Which was your:.- f i f t h  v a r i e t y  o f  wheat i n  r a b i  1971-72.
1 .1 3 .  Which was y o u r  s i x t h  v a r i e t y  o f  wheat i n  r a b i  1971-72 .
1 .1 4 .  How many b ig h a s  o f  new v a r i e t i e s  o f  wheat ( t o t a l )  d id  
you grow i n  1965-66 .
1 .1 5 .  How many b ig h a s  o f  new v a r i e t i e s  o f  wheat ( t o t a l )  d id  
you grow i n  1966-67*
1 .1 6 .  How many b ig h a s  o f  new v a r i e t i e s  o f  w heat ( t o t a l )  d id  
you grow i n  1967-68.
1.17* How many b ig h a s  o f  new v a r i e t i e s  o f  wheat d ( t o t a l )  d id  
you grow i n  1968-69 .
1 .1 8 .  How many b ig h a s  o f  new v a r i e t i e s  o f  wheat ( t o t a l )  d id  
you grow i n  1969-70 .
1 .1 9 .  How many b ig h a s  o f  new v a r i e t i e s  o f  wheat ( t o t a l )  d id  
you grow i n  r a b i  1971-72.
1 .2 0 .  How many b ig h a s  o f  new v a r i e t i e s  o f  wheat ( t o t a l )  d id  
you grow i n  1971-72 .
1. Codes l i s t e d  a t  end o f  q u e s t i o n n a i r e .
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1 .21 .
1 . 2 2 . 
1 .23 . 
1 .2 4 .  
1 .2 5 .  
1 .26 .
I
1 .2 7 .  
1 .2 8 .  
1 .2 9 .
1 .30 
1 .31 • 
1 .3 2 .
1 .3 3 .
1 .3 4 .
1 .3 5 .
1 .3 6 .
1 .3 7 .  
1 . 3 8 . 
1 .3 9 .
How many b ig h a s  o f  y o u r  main new v a r i e t y  d id  you grow 
i n  r a b i  1971-72.
How many b ig h a s  o f  y o u r  second  new v a r i e t y  d id  you grow 
i n  r a b i  1971-72.
How many b ig h a s  o f  y o u r  t h i r d  new v a r i e t y  d id  you grow 
i n  r a b i  1971-72.
How many b ig h a s  o f  y o u r  f o u r t h  new v a r i e t y  d id  you grow 
i n  r a b i  1971-72 .
How many b ig h a s  o f  y o u r  f i f t h  new v a r i e t y  d id  you grow 
i n  r a b i  1971-72 .
How many b ig h a s  o f  y o u r  s i x t h  new v a r i e t y  d id  you grow 
i n  r a b i  1 9 7 1 - 7 2 .
How many b ig h a s  o f  d e s h i ' wheat d id  y o u ’.grow i n  r a b i  1969-70
How many b ig h a s  o f  d e s h i  wheat d id  you grow i n  r a b i  1970-71.
How many b ig h a s  o f  d e s h i  wheat d id  you grow i n  r a b i  1971-72.
Which v a r i e t y  do you t h in k ,  would p r o v id e  th e  b e s t  r e s u l t s  
on y o u r  l a n d .
Which v a r i e t y  do you t h i n k ,  would p r o v id e  second  b e s t  
r e s u l t s  on y o u r  l a n d .
Which v a r i e t y  do you t h i n k ,  would p ro v id e  t h i r d  b e s t  
r e s u l t s  on y o u r  l a n d .
How many y e a r s  ago d id  you o b t a i n  (buy o r  were g iv e n )  
s e e d  f o r
Your main v a r i e t y  o f  wheat grown t h i s  s e a s o n  -  r a b i  1971-72. 
Your second  v a r i e t y  o f  wheat grown t h i s  s e a s o n -  r a b i  1971-72. 
Your t h i r d  v a r i e t y  o f  wheat grown t h i s  s e a s o n  -  r a b i  1971-72 . 
Your f o u r t h  v a r i e t y  o f  wheat grown t h i s  s e a s o n  -  r a b i  1971-72 
Your f i f t h  v a r i e t y  o f  wheat grown t h i s  s e a s o n  -  r a b i  1971-72. 
Your s i x t h  v a r i e t y  o f  wheat grown t h i s  s e a s o n  -  r a b i  1971-72. 
Your de s h i  v a r i e t y  o f  wheat grown t h i s  s e a s o n  -  r a b i  1971-72.
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1 .4 0 .  Have you had any so u rc e  o f  i n s t r u c t i o n  011 m ethods o f  
wheat g ro w in g .
1 .4 1 .  What was y o u r  main so u rc e  o f  i n s t r u c t i o n  .
1 .4 2 .  What was y o u r  second  so u rc e  o f  i n s t r u c t i o n .
1 .4 3 .  I n  w hich y e a r  d id  you r e c e iv e  y o u r  main s o u rc e  o f  i n s t r u c t i o n .
1 .44 -  What was y o u r  main s o u rc e  o f  new v a r i e t i e s  o f  wheat s e ed  -
r a h i  1969-70 .
1 .4 5 .  What was y o u r  main so u rc e  o f  new v a r i e t i e s  o f  wrh e a t  s e ed  -  
r a h i  1970-71 .
1 .4 6 .  What was y o u r  main s o u rc e  o f  new v a r i e t i e s  o f  wheat s e ed  -  
r a h i  1971-72 .
1 .4 7 .  What was y o u r  main so u rc e  o f  d e s h i  wheat s e e d  -  r a h i  1969-70 .
1 .4 8 .  What was y o u r  main so u rc e  o f  d e s h i  w heat s e e d  -  r a h i  1970-71*
1.49* What was y o u r  main so u rc e  o f  d e s h i  w heat s e e d  -  r a h i  1971-72 .
1 .5 0 .  Has y o u r  y i e l d  from new v a r i e t i e s  o f  wheat f a l l e n  s in c e
you s t a r t e d  u s in g  them.
1 .5 1 .  What y i e l d ,  on a v e ra g e ,  have you o b t a i n e d  from  new
v a r i e t i e s  o f  w hea t ,  r a h i  b e fo r e  l a s t  -  r a h i  1969-70.
1 .5 2 .  What y i e l d ,  on a v e ra g e ,  have you o b t a i n e d  from new
v a r i e t i e s  o f  wheat l a s t  r a h i  -  1970-71•
1 .5 3 .  What y i e l d ,  on a v e ra g e ,  have you o b t a i n e d  from new
v a r i e t i e s  o f  wheat t h i s  r a h i  -  1971-72 .
2. Land p r e p a r a t i o n .
2 . 1 .  What i s  th e  main im plem ent you u se d  f o r  p lo u g h in g
2 . 2 .  What i s  th e  second  im plem ent you u s e  f o r  p lo u g h in g .
When d i d  you p u rc h a s e  one o f  th e  f o l l o w i n g : -  
( i f  more th a n  o n e ,  th e n  th e  f i r s t  two p u r c h a s e d ) .
2 . 3 .  T r a c t o r .
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2 . 4 . Harrow, ( m e c h a n i c a l ) .
2 . 5 . C u l t i v a t o r  (m e c h a n ic a l)
2 .6 . V ah-vah  p lo u g h .
2 .7 . V i c to r y  p lo u g h .
2 .8 . Seed d r i l l .
2 .9 . T h r e s h e r  ( e l e c t r i c )
2 .1 0 . I n s e c t i c i d e  s p r a y .
2.11 . E l e c t r i c  pump.
2 .1 2 , D i e s e l  pump.
2 .1 3 . Cane c r u s h e r .
2 .1 4 . C haff  c u t t e r .
2 .1 5 . Maize c u t t e r .
2 .1 6 . B o g ie .
2 .1 7 .  F o r  how many h o u rs  d id  you h i r e  a  t r a c t o r  f o r  p lo u g h in g  
t h i s  s e a s o n .
2 .1 8 .  What was th e  c o s t  o f  th e  h i r e .
2.19* From whom d id  you h i r e  i t .
2 .2 0 .  T o t a l  number o f  t im e s  la n d  i s  p loughed  b e f o r e  new e a r l y  
v a r i e t i e s  o f  wheat a r e  sown.
2 .2 1 .  T o t a l  number o f  t im es  l a n d  i s  p loughed  b e f o r e  new l a t e  
v a r i e t i e s  o f  wheat a r e  s o w .
2 .2 2 .  To~fca l  number o f  t im e s  l a n d  i s  p loughed  b e f o r e  d e s h i  
wheat i s  sown.
2 .2 3 .  How deep do you p lo u g h  f i e l d s  f o r  new v a r i e t i e s  o f  w hea t.
2.24* How deep do you p lo u g h  f i e l d s  f o r  d e s h i  w hea t.
2 .2 5 .  What i s  t h e  s o i l  type  u n d e r  y o u r  main v a r i e t y  o f  new w h ea t-
r a b i  1971-72 .
2 .2 6 .  What i s  th e  s o i l  ty p e  u n d e r  y o u r  .sfecond v a r i e t y  o f  new wheat
r a b i  1971-72 .
2 .2 7 .  What i s  t h e  s o i l  ty p e  u n d e r  y o u r  t h i r d  v a r i e t y  o f  new w hea t-  
r a b i  1971-72 .
2 .2 8 .  What i s  th e  s o i l  ty p e  u n d e r  y o u r  f o u r t h  v a r i e t y  o f  new
wheat -  r a b i  1971-72 .
2 .2 9 .  What i s  th e  main s o i l  ty p e  u n d e r  y o u r  d e s h i  vrheat -
r a b i  1971-72 .
2 .3 0 .  What i s  th e  main c l a s s  o f  la n d  u n d e r  y o u r  new v a r i e t i e s  
o f  wheat -  r a b i  1971-72.
2 .3 1 .  What i s  the  main c l a s s  o f  l a n d  u n d e r  y o u r  d e s h i  vrheat -  
r a b i  1971-72 .
2 .3 2 .  Does any p a r t  o f  y o u r  wheat g row ing  a r e a  a d j o i n  u s a r  l a n d .  
2 . 3 3 ‘ Which v a r i e t i e s  o f  wheat a d j o i n  u s a r  l a n d .
3 .  Sowing o f  w h e a t .
3 . 1 .  Which i s  th e  main method you u se  f o r  sowing vrheat.
3 . 2 .  Which do you t h in k  i s  th e  most s a t i s f a c t o r y  method o f
sowing vrheat.
3*3- What i s  th e  main q u a n t i t y  o f  new v a r i e t i e s  o f  e a r l y  wheat 
s e e d  sown t h i s  r a b i  -  1971-72.
3 . 4 .  What i s  th e  second  q u a n t i t y  o f  new v a r i e t i e s  o f  e a r l y  vrheat 
s e e d  sown t h i s  r a b i  -  1971-72.
3 . 5 .  What i s  th e  main q u a n t i t y  o f  new v a r i e t i e s  o f  l a t e  vrheat 
s e e d  sown t h i s  r a b i  -  1971-72.
3 . 6 .  What i s  th e  second  q u a n t i t y  o f  new v a r i e t i e s  o f  l a t e  vrheat 
s e e d  s o w  t h i s  r a b i  -  1971-72.
3 .7*  What i s  th e  main q u a n t i t y  o f  d e s h i  wheat s e e d  sown t h i s  
r a b i  -  1971-72 .
3 . 8 .  What i s  th e  second  q u a n t i t y  o f  d e s h i  vrheat s e e d  sown t h i s  
r a b i  -  1971-72 .
■3•9• I n  which weeks o f  th e  y e a r  d id  you p l a n t  most o f  y o u r  new
v a r i e t i e s  o f  e a r l y  wheat se ed  -  r a b i  1971-72 .
3 .1 0 .  I n  which weeks o f  th e  y e a r  d id  you p l a n t  th e  r e m a in d e r  o f  
y o u r  e a r l y  wheat s e e d .  -  1971-72.
3 .1 1 .  I n  which weeks o f  th e  y e a r  d id  you p l a n t  most o f  you r  
v a r i e t i e s  o f  new v a r i e t i e s  o f  l a t e  w heat s e e d  -  r a b i  1971-72 ,
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5 .1 2 .  I n  which weeks o f  th e  y e a r  d id  you p l a n t  th e  rem a in d e r  
o f  y o u r  l a t e  wheat s e e d ,  1971-72.
5 .1 3 -  In  which week o f  th e  y e a r  d id  you p l a n t  m ost o f  y o u r  
d e s h i  s e e d .
3 .1 4 .  In  which week o f  th e  y e a r  d id  you p l a n t  th e  r em a in d e r  
o f  y o u r  d e s h i  vrheat s e e d .
4• I n s e c t i c i d e s  and p e s t i c i d e s .
4 . 1 .  What i s  th e  main v a r i e t y  o f  i n s e c t i c i d e  a n d /o r
p e s t i c i d e  t h a t  you u se  f o r  se ed  p r o t e c t i o n .
4 .2 .  What q u a n t i t y  o f  i n s e c t i c i d e  a n d /o r  p e s t i c i d e  do you 
u se  f o r  rem oving  s o i l  w e e v i l s ,  b e f o r e  sowing vrheat.
4*3. What q u a n t i t y  o f  i n s e c t i c i d e  a n d /o r  p e s t i c i d e  do you mix 
w i th  f e r t i l i z e r  f o r  s e e d  p r o t e c t i o n .
4 .4 .  What i s  th e  main v a r i e t y  o f  i n s e c t i c i d e  a n d /o r  p e s t i c i d e
t h a t  you u se  on p l a n t s  o f  th e  new v a r i e t i e s  o f  w hea t.
4 .5 .  Which i s  th e  main method you u se  f o r  a p p ly in g  i n s e c t i c i d e  
a n d /o r  p e s t i c i d e  to  w heat.
4 . 6 . How many t im e s  do you a p p ly  i n s e c t i c i d e s  a n d /o r  p e s t i c i d e s  
to  new v a r i e t i e s  o f  e a r l y  vrheat;
4 .7 .  How many t im es  do yau  a p p ly  i n s e c t i c i d e s  a n d /o r  p e s t i c i d e s  
to  new v a . r i e t i e s  o f  l a t e  w heat.
4 . 8 .  How many t im es  do you a p p ly  i n s e c t i c i d e s  a n d /o r  p e s t i c i d e s  
"to d e s h i  w hea t,
4 . 9 .  How m any days a f t e r  sowing do you t r e a t  th e  c ro p s  w i th
i n s e c t i c i d e  a n d /o r  p e s t i c i d e  f o r  th e  f i r s t  t im e .
4 .1 0 .  How many days a f t e r  sowing do you t r e a t  th e  c ro p s  w i th  
i n s e c t i c i d e  a n d /o r  p e s t i c i d e  f o r  th e  second  t im e .
4 .1 1 .  Have you u se d  a  c rop  s p r a y e r  t h i s  r a b i .
4*12. C ost  o f  h i r e .
4 .1 3 .  From whom d id  you h i r e  i t .
5 . Weeding o f  v d iea t .
5 .1 .  How many t im es  do you weed y o u r  new v a r i e t i e s  o f  e a r l y  w heat,
5 .2 .  How1 many t im es  do you weed y o u r  new v a r i e t i e s  o f  l a t e  w hea t.
5 .3 .  How many t im es  do you weed y o u r  d e sh i  w hea t.
5 . 4 . What i s  th e  main im plem ent you u s e  f o r  w eeding .
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6. I r r i g a t i o n  o f  w h e a t .
6 .1 .  I n  r a b i  1971-72. how many b ig h a s  o f  wheat d id  you 
i r r i g a t e  f ro m :-
6 .2 .  I n  r a b i  1970-71, how many b ig h a s  o f  wheat d id  you 
i r r i g a t e  f r o m : -
6.3* I n  r a b i  1969-70 , how many b ig h a s  o f  wheat d id  you 
i r r i g a t e  f r o m : -
1, Open w e l l .
2. Government tube  w e l l .
3* Own tube  w e l l .
4 .  N e ig h b o u r 's  tube  v re l l .
5 . Own pumping s e t .
6 . N e ig h b o u r 's  pumping s e t ,
7 . C a n a l .
8 .  Pond.
6.4* S o u rc e s  o f  I r r i g a t i o n  u se d  i n  r a b i  1971-72.
(R e fe re n c e  code above)
6.5* S o u rc es  o f  i r r i g a t i o n  u se d  i n  r a b i  1970-71 .
(R e fe re n c e  code above")
6 .6 .  S o u rc es  o f  i r r i g a t i o n  u se d  i n  r a b i  1969-70 
(R e fe re n c e  code above)
6.7* What i s  th e  t o t a l  c o s t  o f  i r r i g a t i o n  w a te r  f o r  wheat
t h i s  r a b i  -  1971-72.
6 .8 .  What i s  th e  t o t a l  c o s t  o f  i r r i g a t i o n  w a te r  t h i s  r a b i  -
1971-72 .
6 .9 .  Have you been  s h o r t  o f  i r r i g a t i o n  w a te r  t h i s  r a b i  -  1971-72.
6 .1 0 .  Were you s h o r t  o f  i r r i g a t i o n  w a te r  l a s t  r a b i  ~-  1970-71.
6 .1 1 .  Were you s h o r t  o f  i r r i g a t i o n  w a te r  r a b i  b e f o r e  l a s t  -  1969-70.
6 .1 2 .  What was th e  main r e a s o n  f o r  s h o r t a g e  o f  w a te r  i n  r a b i  1971-72.
6 .1 3 .  What was th e  main r e a s o n  f o r  s h o r t a g e  o f  w a te r  i n  r a b i  1970-71.
6.14* What was th e  main r e a s o n  f o r  s h o r t a g e  o f  w a te r  i n  r a b i  1969-70.
6 .1 5 .  T o ta l  number o f  t im es  you have w a te re d  y o u r  new v a r i e t i e s  
o f  e a r l y  w hea t.
6 .1 6 .  T o ta l  number o f  t im es  you have w a te re d  y o u r  new v a r i e t i e s  
of' l a t e  w hea t.
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6 .1 7 ,  T o t a l  number o f  t im es  you have w a te re d  y o u r  d e s h i  w hea t.
7. Use o f  f e r t i l i s e r s .
7 . 1 .  What i s  y o u r  main s o u rc e  o f  f e r t i l i z e r .
7 . 2 .  What i s  y o u r  seco n d  so u rc e  o f  f e r t i l i z e r .
7 . 3 .  What i s  y o u r  t h i r d  so u rc e  o f  f e r t i l i z e r .
Q u a n t i t y  o f  f e r t i l i z e r  you have u se d  i n  r a b i  1971-72.
7 . 4 .  N i t r o g e n .
7 . 5 .  P h o sp h a te  -  s u p e r  p h o s p h a te .
7 . 6 .  P o ta s h .
7 .7 .  N .P .K .
7 . 8 .  C.A.N.
7 . 9 .  D .A .P .
7 .1 0 .  U rea .  '
7 -1 1 .  S u lp h a te  o f  ammonia o r  arrjjbnium s u l p h a t e .
7 .1 2 .  O th e r  c h e m ic a l s .
7 .1 3 .  Compost.
7 .14* T o t a l  q u a n t i t y  o f  f e r t i l i z e r  u se d  i n  r a b i  1970-71*
T.15.. T o ta l  q u a n t i t y  o f  f e r t i l i z e r  u se d  i n  r a b i  .1969-70.
7 .1 6 .  How many t im es  d id  you a p p ly  f e r t i l i z e r  to  th e  wheat -  
r a b i  1971-72 .
7 .1 7 .  Do you t h in k  th e  q u a n t i t i e s  o f  f e r t i l i z e r  t h a t  you have 
u s e d  a r e  a d e q u a te .
7 .1 8 .  How much f e r t i l i z e r  have you a p p l i e d  to  th e  new v a r i e t i e s  
o f  w heat t h i s  r a b i  -  1971-72.
7 .1 9 .  How much f e r t i l i z e r  have you a p p l i e d  to  th e  d e s h i  vrheat 
t h i s  r a b i  -  1971-72 .
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8 .  Iia rve  s t i n g  o f  whea t .
8 . 1 .  How many s a c k s /maunds i n  y o u r  t o t a l  wheat h a r v e s t  
t h i s  r a b i  -  1971-72.
8 . 2 .  How many s a c k s / maunds i n  y o u r  t o t a l  wheat h a r v e s t  
r a b i  1970-71.
8 . 3 .  How many s a c k s / maunds o f  wheat h a r v e s t e d  from new 
v a r i e t i e s  i n  r a b i  1971-72.
8 .4 -  How many sacks /m aunds  o f  wheat h a r v e s t e d  from new 
v a r i e t i e s  i n  r a b i  1970-71.
8 . 5 . How many s a c k s /m aunds d id  you u se  a s  s e e d  f o r  y o u r s e l f -  
1971-72 .
8 . 6 .  How many s a c k s / maunds d id  you u se  a s  s e ed  f o r  y o u r s e l f -  • 
1970-71.
8 .7 -  How many s a c k s /maunds d id  you s e l l  f o r  fo o d  e t c .  NOT f o r  
s e e d  1971-72 .
8 . 8 .  How many s a c k s /maunds d id  you s e l l  f o r  food  e t c .  NOT f o r  
se ed  1970-71 .
8 . 9 . How many s a c k s /maunds o f  y o u r  wheat h a r v e s t  d id  you s e l l  
to  an A g r i c u l t u r a l  O r g a n is a t io n , - 1971 - 7 2 .
8 .1 0 .  How many s a c k s /maunds o f  y o u r  wheat h a r v e s t  d id  you s e l l  
to  an  A g r i c u l t i r a l  O r g a n i s a t i o n , 1970-71 .
8.11 . How many s a c k s /maunds o.f y o u r  wheat h a r v e s t  d id  you s e l l  
to  an A g r i c u l t u r a l  O r g a n i s a t i o n ,  1969-70 .
8 .1 2 .  In  w h ic h -y e a r  d id  you s t a r t  g row ing  w heat to  s e l l  a s  
s e e d  (new v a r i e t i e s  o n l y ) .
8 .1 3 .  How much wheat f o r  se e d  d id  you s e l l  l a s t  r a b i  -  1970-71.
8 .1 4 .  How much wheat f o r  s e e d  d id  you s e l l  i n  r a b i  1969-70.
9 .  I n f o r m a t io n  o f  farm  and f a r m e r .
9 . 1 .  How many y e a r s  have you been  ru n n in g  a fa rm .
9 . 2 .  How o l d  a r e  you .
9 . 3 .  Number o f  men o v e r  12 y e a r s  i n  y o u r  f a m i ly  r e s i d e n t  w i th  
th e  h o u s e h o ld .
9 . 4 .  Number o f  women o v e r  12 y e a r s  i n  y o u r  f a m i ly  r e s i d e n t  w i th




9 . 8 .  
•9 .9 . 
9 . 10 .
9 .1 1 .
9 .1 2 .
9 .1 3 -
9 . 14-. 
9 .1 5 .
9 -1 6 .
9 .1 7 .
9 .1 8 .
9 .1 9 .
9 .2 0 .  
9 . 21  .
9 . 22 .
9 -2 3 .
9 .2 4 .
9 -2 5 .
9 .2 6 .
9 -2 7 .
A A 4
Number o f  boys u n d e r  12 y e a r s  i n  y o u r  f a m i ly  r e s i d e n t  
w i th  th e  h o u s e h o ld .
Number o f  g i r l s  u n d e r  12 y e a r s  i n  y o u r  f a m i ly  r e s i d e n t  
w i th  th e  h o u s e h o ld .
T o ta l  number o f  a d d i t i o n a l  men, women and c h i l d r e n  s u p p o r te d  
by th e  fa rm .
What i s  th e  c a s t e  o f  th e  f a m i ly .
Were you a zam indar  o r  th e  so n ,  o r  g ran d so n  o f  a zam indar .
What was y o u r  t e n u r i a l  s t a t u s  b e fo r e  1950.
How much la n d  do you own a s  a S i r d a r .
When d id  you f i r s t  o b t a i n  S i r d a r i  r i g h t s .
How much la n d  do you h o ld  a s  a  B hum idar .
When d id  you f i r s t  a c q u i r e  B hum idari r i g h t s .
A t what age d id  th e  p e r s o n  who ru n s  th e  farm  end h i s  
e d u c a t io n .
Off farm  employment o f  th e  p e r s o n  ru n n in g  th e  farm .
How many a g r i c u l t u r a l  l a b o u r e r s  o r  s e r v a n t s  a r e  employed 
p e rm a n e n t ly  on th e  fa rm .
Maximum number o f  tem porary  w orkers  employed i n  r a b i  1971-72 
Maximum number o f  tem p o ra ry  w orkers  employed i n  r a b i  1970-71
How many b u n d le s  o f  wheat i n  e v e ry  100 d id  you g iv e  as  
wages i n  r a b i  1972.
How many b u n d le s  o f  wheat i n  e v e ry  100 d id  you g iv e  a s  
wages i n  r a b i  1971.
How many b ig h a s  do you own.
How many b ig h a s  do you fa rm .
How many chaks  do you own.
How many b ig h a s  d id  you own b e f o r e  c o n s o l i d a t i o n .
How many b ig h a s  d id  you own a f t e r  c o n s o l i d a t i o n .
How many b ig h a s  a r e  o t h e r s  f a rm in g  on a s h a r e - c r o p  b a s i s  
on y o u r  l a n d .
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9 .2 8 .  How many b ig h a a  a r e  you f a rm in g  on a s h a r e - c r o p  b a s i s  
on o t h e r s  l a n d .
9 .2 9 .  How many b ig h a s  o f  wheat a r e  o t h e r s  f a n n in g  on a 
s h a r e - c r o p  b a s i s  on y o u r  l a n d .
9 .5 0 .  How many b ig h a s  o f  wheat a r e  you f a rm in g  on a s h a r e - c r o p  
on o t h e r s  l a n d .
9 .3 1 .  How many b ig h a s  o f  wheat d o . you grow 011 l a n d  t h a t  you own 
( u n s h a r e - c r o p p e d ) .
10. Y ie ld  o f  w h e a t .
1 0 .1 .  T o t a l  y i e l d  o f  e a r l y  w hea t.
1 0 .2 .  T o t a l  y i e l d  o f  l a t e  w hea t,
10.3* Ho you t h i n k  y o u r  y i e l d  i n  1972 h a s  been  h i g h e r ,  lo w e r ,  
same a s  i n  1971.
( h ig h e r  -  3* same -  2, low er  -  1 ) .
"What p r o p o r t i o n  o f  y o u r  wheat c ro p  have you r e t a i n e d  f o r : -
1 0 .4 .  F o r  s e e d .
10.5* F o r  co n su m p tio n ,  ( i n c l u d i n g  f a m i ly ,  f r i e n d s  and r e l a t i v e s ) .
What p r o p o r t i o n  have you s o l d : -
1 0 .6 .  To governm ent a gency .
10.7* To m e rc h a n t .
1 0 .8 .  To N .S .C .
10 .9 -  To o t h e r  f a r m e r s  f o r  s e e d .
1 0 .1 0 .  To o t h e r  agency .
What p r o p o r t i o n  d id  you d i s p o s e  o f : -
1 0 .1 1 .  A t th e  f i e l d .
1 0 .1 2 .  A t B u la n d s h a h r .
10.13* How f a r  away d id  you m arke t  th e  main p a r t  o f  y o u r  wheat c ro p .
1 1 .1 .  What was th e  a v e ra g e  p r i c e  p e r  q u i n t a l  you o b t a i n e d ,
1 1 .2 .  What was th e  h i g h e s t  p r i c e  p e r  q u i n t a l  you o b t a i n e d .
1 1 .3 '  What was th e  lo w e s t  p r i c e  p e r  q u i n t a l  you o b t a i n e d .
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11.4* P r o p o r t i o n  o f  c rop  th r e s h e d  by own m e c h a n ic a l  t h r e s h e r .
11.5* P r o p o r t i o n  o f  c ro p  th reshed , by h i r e d  m e c h a n ic a l  t h r e s h e r .
1 1 .6 .  C os t  o f  h i r i n g  m e c h a n ic a l  t h r e s h e r .
11.7* How many days b e f o r e  h a r v e s t i n g  d id  you w a te r  y o u r  wheat c ro p .
1 2 .1 .  T o ta l  sum o u t s t a n d i n g  on l o a n s .
1 2 .2 .  M ajor s o u rc e  o f  l o a n .
12.3* Repayment p e r i o d  o f  y o u r  m ajo r  l o a n .
12.4* Method o f  d e b t  r e p a y m e n t : -  1. c a sh
2 . c r o p s .
3 . s e r v i c e s .
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LIST OF CODES
S e c t i o n s  i n
Q u e s t i o n n a i r e . (Numbers i n  b r a c k e t s  r e f e r  to  Q u e s t io n n a i r e )
1- V a r i e t i e s . ( 1 .2  -  1 .1 3 ,  1 .30  -  1 .3 2 ,  2 .3 3 ) .
C odes .
,  . 2
1 . RE21 .
2 . 301 .
3. 308.
4. S h a r b a t i  Sonora
5. 1553.
6 . 1559.
7 . HD 1941 H i r a .  ’
8 . HD 1944
9. HD 1949 M o ti .
10. 1977
11 . S o n a l i k a .
12. O th e r .
13. D e s h i .
14. 1593.
15. Lerma H o jo .
16. S64.
17. K alyan  227.
19. S227-.
20. S a fed  Lerma.
21 . PV 18.
22. K a ly a n s o n a .
1. I n s t r u c t i o n  on wheat g ro w in g . ( l . 4 0  -  1 .4 2 ) .
0 . None.
1 . N e ig h b o u r in g  f a r m e r .
2. V i l l a g e  l e v e l  w orker .
3 . A g r i c u l t u r a l  c o l l e g e  o f  B lock o r  d i s t r i c t
4 . N a t io n a l  Seed C o r p o r a t io n .
5 . D i r e c t  from IAHI, P usa .
6 . D i r e c t  from  P a n tn a g a r  U n i v e r s i t y .
1* S ource  o f  S e e d . ( 1 .4 4  -  1 .49)*
1 . A g r i c u l t u r a l  D ep a r tm en t .
2. A g r i c u l t u r a l  C o l leg e  o f  B lock o r  d i s t r i c t
3 . C o - o p e ra t iv e  S o c i e t y .
4 . N a tiona l :  Seeds C o r p o r a t io n .
5. P r i v a t e  M erchan t.
6 . N e ig h b o u r in g  f a r m e r s .
7 . Tonnage c lu b .
8 . P a n tn a g a r  U n i v e r s i t y  a g e n t .
9 . S e l f .
10. O th e r .
11 . D i r e c t  from IAHI, P usa .
12. D i r e c t  from P a n tn a g a r  U n i v e r s i t y .
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1
S e c t i o n s  i n
Q u e s t i o n n a i r e . (Numbers i n  b r a c k e t s  r e f e r  to  Q u e s t i o n n a i r e ) .
2 . P lo u g h in g  im p le m e n ts . (2 .1  -  2 . 2 ) .
1 . Wooden p lo u g h .
2 . V ah-vah  p lo u g h .
3 . C u l t i v a t o r .
4 . T r a c t o r .
5. T i l l e r .
6 . Harrow .
2. S o u rc es  o f  h i r e d  g o o d s . ( 2 , 1 9 ) .
1. N e ighbou r .
2 . A g r o - I n d u s t r i e s .
3 .  R e l a t i v e .
4 .  O th e r .
2 . S o i l  T e x t u r e . '  (2 .2 5  -  2 . 29) .
1. Sandy: p a r t i c l e s  s e p a r a t e ,  w i l l  n o t  s t i c k  t o g e t h e r
2 . Sandy-loam : v e ry  s l i g h t  ten d e n c y  to  s t i c k  t o g e t h e r
p a r t i c l e s  s e p a r a t e  r e a d i l y .
3 .  Loam: f r i a b l e ,  p a r t i c l e s '  s t i c k  t o g e t h e r ,  good
crumb s t r u c t u r e .
4 . C lay - lo am : p a r t i c l e s  s t i c k  t o g e t h e r  r e a d i l y  when
p r e s s e d ;  . s e p a r a t e  w i th  d i f f i c u l t y .
5- C lay :  p a r t i c l e s  w i l l  n o t  s e p a r a t e ;  n o t  p o s s i b l e
to  f e e l  i n d i v i d u a l  p a r t i c l e s .




4 . a/ b
5. b/ c
3 .  Sowing im p le m e n ts . (3 .1  -  3 - 2 ) .
1 . S c a t t e r  by hand b e h in d  p lo u g h .
2. Hand o p e r a t e d  s e e d  d r i l l ,  b u l lo c k  drawn.
3 . Bamboo f u n n e l .
4 . M ech a n ica l  s e e d  d r i l l .
5 . B r o a d c a s t in g  by hand .
6 . D i b b l e r .
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S e c t i o n s  i n
Q u e s t i o n n a i r e . (Numbers i n  b r a c k e t s  r e f e r  to  Q u e s t i o n n a i r e ) .
4 . I n s e c t i c i d e s  and P e s t i c i d e s . ( 4 . 1 ,  4 -4 )
0 . None.
1 . Gammexane.
2 . A l d r i n .
3. D i e l d r i n .
4- A grosan  GN.
5. Z inc  S u l p h a te .
4 .  Crop S p r a y e r s . ( 4 . 13) .
1. N e ighbou r .
2. B lock .
4 . I n s e c t i c i d e  and P e s t i c i d e  a p p l i c a t i o n .  ( 4 . 5 ) ,
1 . S p ra y .
2. B r o a d c a s t in g .
3 .  O th e r .
5 . Methods o f  w eed in g . ( 5 . 4 ) .
0 .  None.
1 • ICurpa 0 r  hand ho e .
2. S p ik e d  to o th e d  h a rro w .
3- S p r a y e r .
6 . W ater  s h o r t a g e  r e a s o n s .  (6 .11  -  6 . 13) .
0 . No s h o r t a g e .
1 . C anal w a te r  i n s u f f i c i e n t .  - ■
2 . Government tu b e  w e l l  w a te r  i n s u f f i c i e n t .
3- Power s h o r t a g e  o f  01m tube  w e l l .
4 . Power s h o r t a g e  o f  n e ig h b o u r ' s  tu b e  w e l l .
5. D i e s e l  breakdown.
6 . N e ig h b o u r 's  d i e s e l  breakdown.
7 . No s o u rc e  o f  i r r i g a t i o n .
8 . Open w e l l  w a te r  i n s u f f i c i e n t .
7 .  S ou rce  o f  f e r t i l i z e r .  (7 .1  -  7 * 3 ) .
0 .  None.
1. B lo c k .
2. P r i v a t e  m e rc h a n t .
3 .  Cane S o c i e t y .
4 . O th e r .
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Sec l io n s  i n
Q u e s t i o n n a i r e . (Numbers i n  b r a c k e t s  r e f e r  to  Q u e s t io n n a i r e )
9.
C o d es .
C a s te .  (9 .B )
1 . J a t .
2 . B rahm in .
3 . T y a g i .
4 . R a j p u t .
5. S a i n i .
6 . B a n ia .
7* K h e t r i .
8 . Lo d h a .
9 . Chamar.
10. G u j a r .
11 . A h i r .
12. O th e r  H indu,
13- S h e i k s .
14. P a th a n .
15. S a iy a d .
16. O th e r  Muslim.
17. S ik h .
18. C h r i s t i a n .
19. Mohammedan R a jp u t .
20. O th e r .
21 . Goswami.
22. S h ep h e rd .
9 .  T e n u r i a l  S t a t u s . ( 9 - 1 0 ) .
1. Z a m in d a r .
2 . T e n a n t .
3 .  Owner.
4 . O th e r .
9 .  E d u c a t i o n . (9 * 1 5 ) .
0 . None.
1 . P r im a ry  s c h o o l .
2. High s c h o o l
3 . S econda ry  s c h o o l
4 . T e c h n ic a l  c o l l e g e .
5 . O th e r  a d u l t  e d u c a t io n .
6 . U n i v e r s i t y .
9 . O ff  farm  em ploym ent. (9 * 1 6 ) .
0 . None.
1 . P r o f e s s i o n  e . g . ■m ed ic in e  o r  law .
2. W ho lesa le  t r a d e .
3 . T e a ch e r  /  L e c t u r e r .
4 . Government.
5 . P o l i c e  /  Army.
6 . R e t a i l  t r a d e .
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S e c t i o n s  i n
Q u e s t i o n n a i r e . (Numbers i n  b r a c k e t s  r e f e r  to Q u e s t io n n a i r e )  
9 . Off farm  employment -  C o n t in u ed .
C odes . 7 . S k i l l e d  t r a d e .
8 .  A g r i c u l t u r a l  l a b o u r i n g .
9 .  O th e r  l a b o u r i n g .
10. O th e r .
Answers r e q u i r i n g  e i t h e r  yes  o r  110. (1 -50, 2 .3 2 ,  4 .1 1 ,
6 .8  “ '6 . 1 0 ,  7 .1 7 ,
9 .9 )
0 .  No.
1. Yes.
“ .001 Not a p p l i c a b l e .
- . 0 0 5  No answ er .
The sam ples  o f  s o i l  were a l l  c o l l e c t e d  on th e  same 
day a s  th e  e n u m e ra t io n .  A gain , no more th a n  one day was s p e n t  
on t h i s ,  e x c e p t  i n  th e  c a se  o f  th e  v i l l a g e  o f  C h i r c h i t a ,  where 
th e  s o i l  sam ples were c o l l e c t e d  on t h r e e  c o n s e c u t iv e  d a y s .
1. S e l e c t i o n  o f  s o i l  sample s i t e s .
S o i l  sam ples  were c o l l e c t e d  i n  o r d e r  to  o b t a i n  an
i n d i c a t i o n  o f  th e  n a t u r e  o f  th e  s o i l  p r e s e n t  i n  each  v i l l a g e .
P o s t  c o n s o l i d a t i o n  f i e l d  b o u n d a r ie s  had been mapped a t  a  s c a l e
o f  16 in c h e s  to  one m i l e ,  and s o ,  when th e  f a r m e r s  who were to
1
be en um era ted  had a s se m b le d ,  t h e i r  chaks were i d e n t i f i e d  and 
m arked on th e  map. 12 chaks were sam pled from each  v i l l a g e .  
These s i t e s  were p u r p o s i v e ly  s e l e c t e d  so t h a t  t h e r e  were no 
l a r g e  p a r t s  o f  th e  v i l l a g e  which were l e f t  unsam p led . Had 
random t a b l e s  been  u se d  to  l o c a t e  12 sample s i t e s ,  th e  
in a d e q u a te  sample s i z e  m igh t  w e l l  have r e s u l t e d  i n  c l u s t e r i n g .
I t  was f e l t  t h a t  th e  more s u b j e c t i v e  method was p r e f e r a b l e  i n  
t h i s  c a s e .
2 .  C o l l e c t i o n  o f  s o i l  sam ples  i n  th e  f i e l d .
Once th e  sample chaks had  been  l o c a t e d  i n  th e  f i e l d ,  
th e  p o s i t i o n  o f  th e  a r e a  to  be sam pled was d e te rm in e d .  The 
sam p les  were a lw ays  t a k e n  u n d e r  wheat and n o t  from u n d e r  any 
o t h e r  c ro p .  I f  t h e r e  was more th a n  one p l o t  o f  wheat on each  
chak , th e  l a r g e s t  p l o t  was sam pled .
The method s u g g e s te d  by th e  I n d ia n  A g r i c u l t u r a l  R e se a rc h
1. chaks  -  p o s t  c o n s o l i d a t i o n  p l o t s  o f  l a n d .
4 5 3
i
I n s t i t u t e  S o i l  D eportm ent was u sed  when s o i l  was b e in g  c o l l e c t e d  
from each  p l o t .  A verage c o n d i t i o n s  f o r  th e  p l o t  v;ere o b ta in e d  
by t a k i n g  sam ples  to  a d e p th  o f  30 cm. (12 in c h e s )  from d i f f e r e n t  
p a r t s  o f  th e  p l o t ,  and m ix ing  them. S ix  sam ples  were ta k e n  from 
each  p l o t ,  and t h e i r  p o s i t i o n s - w e r e  s t a n d a r d i z e d .  ( F i g .A .2 ) .
Diagram to  show ap p ro x im a te  p o s i t i o n  o f  s o i l  sample s i t e s  i n
each  p l o t .
x x ---------l o c a t i o n  o f  s o i l  sam ple .
x x
p l o t  b ounda ry .
-  March 1972.
T h i s ,  i t  was f e l t  would g iv e  an i n d i c a t i o n  o f  th e  ty p e  o f  s o i l  
i n  th e  p l o t .  The m ethod u sed  h e re  fo l lo w e d  v e ry  c l o s e l y  the  
m ethods u se d  f o r  s o i l  sam p lin g  i n  th e  D i s t r i c t  S tudy  1972.
The sam ples  were o n ly  ta k e n  to  a d e p th  o f  30 cm. A lthough
i t  i s  known t h a t  wheat y i e l d s  a r e  i n f l u e n c e d  by c o n d i t i o n s  a t
1
one m e tre  below  th e  s u r f a c e ,  th e  s h a l lo w  sam p les  were th o u g h t  
to  be a d e q u a te  f o r  th e  f o l l o w in g  r e a s o n s :
1. Hand a u g e rs  were u s e d  and th e  p h y s i c a l  e f f o r t  o f  o b t a i n in g
s o i l  d e e p e r  th a n  30 cm. was o f t e n  so g r e a t  t h a t  th e  s t i p u l a t e d
number o f  sam ples  would n e v e r  have been  c o l l e c t e d .
* /
2. A s o i l  s tu d y  was n o t  th e  .main aim o f  th e  p r o j e c t ,  and a s  o t h e r
s o i l  d a ta  o f  c o n d i t i o n s  a t  g r e a t e r  d e p th  were a v a i l a b l e  from th e
1. Landbon Y/hogeschol A fd. C u l t u r t e c h n i c k ,  1964? 'C rop  y i e l d s  
i n  r e l a t i o n  to  d e p th  o f  ground  w a te r  t a b l e ' .  C o l le g e
A a r n te k e n in g e n , d r a i n a g e . p .8 .
x x
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy
F i g . A . 2.
U .P .S o i l  Survey  D eportm en t, th e y  were th o u g h t  to be a d e q u a te .
The m ethods b e in g  used  i n  th e  f i e l d  were n o t  s u f f i c i e n t l y  
a c c u r a t e  to  o b t a i n  a s o i l  p r o f i l e  o f  good d e s c r i p t i v e  q u a l i t y ,  
and t h i s  would have been  n e c e s s a r y  i n  o r d e r  to  i s o l a t e  sam ples 
from d i f f e r e n t  d e p th s  i n  th e  ho .r izon . The m o is tu re  c o n te n t  o f  
th e  s o i l  was f r e q u e n t l y  low, and th e  sandy and s i l t y  t e x t u r e s  
cau sed  th e  s o i l  lo o se n e d  by th e  a u g e r s ,  to  m ix . So i t  was f e l t  
t h a t  w i th  the  time, and equipm ent a v a i l a b l e ,  no b e t t e r  d a t a  th an  
t h a t  o f  th e  U .P . S o i l  D epar tm en t , on s o i l  c o n d i t i o n s  a t  g r e a t e r  
d e p th s ,  c o u ld  be p ro d u ce d .
3 . The methods employed were th o se  recommended by the  I n d ia n  
A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e  a t  P u sa ,  Hew D e l h i ,  A cco rd ing  
to  them, th e  r e q u i r e m e n ts  o f  w heat,  i n  te rm s o f  f e r t i l i z e r ,  c o u ld  
be a s s e s s e d  from such  s o i l  sam p les ,  and a l s o  t h e r e  would be some 
i n d i c a t i o n  i n  th e  s u r f a c e  l a y e r s  o f  w h e th e r  o r  n o t  th e  f a rm e r  
had  been  a p p ly in g  a d e q u a te  f e r t i l i z e r .  The c o l l e c t i o n  o f  the  
s o i l  w i t h in  th e  sp ace  o f  10 days p e r m i t t e d  com parisons  w i th  
r e g a r d  to  th e  s o l u b l e  s a l t  c o n te n t  o f  th e  s o i l .  T h is  c o u ld  n o t  
be done i f  th e  sam ples  were c o l l e c t e d  th ro u g h o u t  th e  y e a r .
The sam ples  o f  s o i l  from each  p l o t  were p l a c e d  i n  p o ly th e n e  
b a g saa n d  sun d r i e d  b e f o r e  b e in g  ta k e n  to  th e  I n d i a n  A g r i c u l t u r a l  
R e s e a rc h  I n s t i t u t e  S o i l  D epar tm en t where th e y  were a n a ly s e d  f o r  
b o th  s e l e c t e d  p h y s i c a l  and c hem ica l  c h a r a c t e r i s t i c s .
2 .3« Wheat s a m p l in g .
Sam ples o f  th e  wheat c rop  were ta k e n  f i ’Om one v i l l a g e  
o n ly  -  C h i r c h i t a .  I t  would have been p r e f e r a b l e  to  c o l l e c t  sampl 
o f  wheat from each  o f  th e  s i x  v i l l a g e s ,  b u t  a s  sam ples  had -to be
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c u t  on th e  day o f  h a r v e s t  o f  th e  f i e l d ,  i t  was im p o s s ib le  to  
c o v e r  a l l  th e  v i l l a g e s  when th e  wheat c ro p  i s  a l l  b e in g  h a r v e s t e d  
s im u l t a n e o u s l y .
1. S e l e c t i o n  o f  th e  p l o t s  from which sam p les  were c u t .
C u t t i n g  sam ples  were ta k e n  from one p l o t  o f  each  o f  
th e  f a r m e r s ,  random ly s e l e c t e d  f o r  th e  q u e s t i o n n a i r e  s u rv e y .
S o i l  sam ples  too were ta k e n  from th e s e  same p l o t s  on which wheat 
wras  grown.
2- S iz e  o f  th e  c u t t i n g  s a m p le s .
Three  q u a d r a t s  each  one m e tre  s q u a re  wrere p la c e d  
a lo n g  th e  d i a g o n a l  o f  th e  p l o t  which a p p ro x im a te d  m ost c l o s e l y  
to  n o r t h - e a s t  to  s o u th - w e s t .  T h is  was to  s y s t e m a t i z e  th e  c u t t i n g  
p r o c e d u r e .  One m e tre  q u a d r a t  was p l a c e d  i n  th e  c e n t r e  o f  th e  
f i e l d ,  a second  t h r e e  to  f o u r  m e tre s  from one c o m e r ,  and a 
t h i r d  s i x  to  s e v en  m e t r e s  from th e  o t h e r  c o r n e r  ( F i g .A .3 ) .  T h is  
r e p r e s e n t e d  c o n d i t i o n s  a t  th e  edge and n e a r e r  th e  c e n t r e  o f  th e  
f i e l d .
Diagram to  show th e  l o c a t i o n  o f  th e  q u a d r a t s  i n  each  w heat f i e l d .
( n o t  to  s c a l e ) .
' 6 - 7  m e t r e s .D ia g o n a l  c l o s e s t  
to  N .E .— S.W. —
Q u ad ra t  p l a c e d  i n  c e n t r e  
o f  f i e l d .
Boundary o f  p l o t  o f  w hea t.3 - 4  m e t r e s .
t
S o u rc e :  F i e l d  work f o r  th e  Wheat S tudy  -  March 1972.
F ig .A .3*
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A l l  p l a n t s , b o t h  tho  wheat and th e  w e e d s , in  each  q u a d ra t  
were p u l l e d  from  th e  g round , t o g e t h e r  w i th  th o s e  p l a n t s  on the  
p e r i p h e r y  where more th a n  h a l f  t h e i r  b a s a l  a r e a  was in  the  s q u a r e . 
As much o f  th e  r o o t  m a t t e r  a s  p o s s i b l e  was o b t a i n e d  w i th  th e  w heat,  
so t h a t  th e  number o f  p l a n t s  p e r  s q u a re ,  and th e  number o f  t i l l e r s  
p e r  p l a n t  c o u ld  be d e te rm in e d .  The t h r e e  sam ples  were c o l l e c t e d  
and s t o r e d  s e p a r a t e l y  so t h a t  com parisons  c o u ld  be made betw een 
c o n d i t i o n s  i n  d i f f e r e n t  p a r t s  o f  th e  f i e l d .
One o f  th e  m a jo r  p rob lem s a s s o c i a t e d  w i th  th e  wheat sam p ling  
was s t o r i n g  th e  c u t  s a m p le s .  D e s p i te  th e  a p p a r e n t  d ry n e s s  o f  th e  
c ro p ,  t h e r e  was a d e q u a te  m o is tu re  p r e s e n t  to  p e r m i t  b a c t e r i a l  
a c t i o n  and d e c o m p o s i t io n  o f  th e  p l a n t s  to  b e g in .  T h re a t  o f  damage 
from i n s e c t  p e s t s  was a l s o  a  p rob lem . C o n s e q u e n t ly ,  th e  sam ples  
had  to  be d r i e d  b e f o r e  th e y  were s t o r e d  i n  s a c k s  and t r a n s p o r t e d  
to  th e  I n d i a n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e  a t  P u sa ,  New D e lh i ,  
where th e y  were a n a ly s e d  by th e  wheat b r e e d in g  s e c t i o n .
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5 • C r i t i c i s m  o f  c e r t a i n  a s p e c t s  o f  t h e s^impling p ro ce d u re
and the  d a ta  c o l l e c t e d .
D a ta  from  s e v e r a l  s o u rc e s  have been u s e d  i n  t h i s  p r o j e c t ,  
b u t  th e y  f a l l  i n t o  two main g ro u p s :
1. P r im ary  m a t e r i a l .
D a ta  c o l l e c t e d  from the  q u e s t i o n n a i r e  s u rv e y .
P r im a ry  m a t e r i a l  on s o i l  c o l l e c t e d  i n  th e  f i e l d .
P r im a ry  m a t e r i a l  on wheat c o l l e c t e d  i n  th e  f i e l d .
2 . S econda ry  s o u r c e ^ m a t e r i a l .
3 . 1 .  P r im a ry  m a t e r i a l .
1• Data, c o l l e c t e d  from th e  q u e s t i o n n a i r e  s u rv e y v
1. The q u e s t i o n n a i r e  was p re -c o d e d  and th e  d a t a  c o l l e c t e d  
d i r e c t l y  on to  com puter  c o d in g  form s i n  n u m e r ic a l  te rm s ( F i g .A .4 )-  
T h is  was a g r e a t  a s s e t  a s  i t  e l i m i n a t e d  l e n g th y  p o s t - c o d in g  and 
c o py ing  e r r o r s .  One o f  th e  g r e a t e s t  p rob lem s o f  p r e - c o d in g  a 
q u e s t i o n n a i r e ,  i s  t h a t  th e  l i s t  o f  o p t io n s  i s  i n s u f f i c i e n t .  I n  t h i s  
c a se  how ever, w i th  th e  e x p e r ie n c e  g a in e d  from th e  D i s t r i c t  S tudy
and w i th  th e  a s s i s t a n c e  o f  i t s  e n u m e ra to rs  i n  t e s t i n g  th e  Wheat 
S tu d y  q u e s t i o n n a i r e ,  th e  p re -c o d e d  o p t io n s  were found  to  be 
a d e q u a te .
2. S t u d i e s  b a se d  on q u e s t i o n n a i r e  work a r e  o f t e n  
view ed  w i th  s u s p i c i o n ,  a s  th e  a c c u ra c y  o f  th e  d a t a  i s  a lw ays i n  
d o u b t .  Such a c r i t i c i s m  can n e v e r  be d i s p u t e d  and must a lw ays be 
a l i m i t a t i o n  o f  t h i s  ty p e  o f  s tu d y .  I t  m ust be s a f d  t h a t  t h e r e  
was no r e a s o n  to  s u s p e c t  t h a t  th e  answ ers  to  th e  q u e s t i o n s  were 
f a r  from th e  t r u t h ,  a s  th e  f a rm e r s  were a lw ays c o - o p e r a t i v e  and 
w i l l i n g  to  t a l k .  Group i n t e r v i e w s  were one way i n  which g r o s s
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e x a g g e r a t i o n s  were r e c o g n i s e d .  However, i t  m ust be em phasised  
t h a t  th e  i n t e r e s t  and w i l l i n g n e s s  o f  th e  f a r m e r s  to  answ er th e  
q u e s t i o n s  was r e a s o n  enough to  have c o n f id e n c e  i n  th e  d a ta  which 
was c o l l e c t e d .
3 .  The te c h n iq u e  o f  group e n u m e ra t io n  was a d o p te d ,  
and a l th o u g h  th e  r e s u l t s  o f  t h i s  a r e  n o t  a s  v a lu a b l e  a s  th e  
one. f a r m e r /o n e  e n u m e ra to r  a p p ro a c h ,  when tim e and money a re  i n  
s h o r t  s u p p ly ,  i t  h a s  numerous a d v a n ta g e s .  I t  i s  a  r a p i d  method 
o f  c o l l e c t i n g  d a t a .  I n  one day th e  f a r m e r s  had  l i t t l e  tim e to  
c o n s id e r  th e  q u e s t i o n s  a t  l e n g t h ,  and th e  p o s s i b l e  answ ers  th e y  
c o u ld  g i v e .  O f te n  th e  sp o n ta n e o u s  answ er i s  th e  r i g h t  one , b u t  
d e v i a t i o n s  from th e  t r u t h  can o c c u r  i f  e n u m e ra t io n  t a k e s  p la c e  
o v e r  s e v e r a l  days  and answ ers  a r e  no lo n g e r  s p o n ta n e o u s .  On the  
o t h e r  hand  i t  c o u ld  be a rg u e d  t h a t  sp o n ta n e o u s  answ ers  c o n ta i n  a 
h ig h  p r o p o r t i o n  o f  m i s t a k e s .  I t  was d e c id e d  to  c o l l e c t  d a ta  
r a p i d l y  and a c c e p t  th e  l i m i t a t i o n s  o f  th e  m a t e r i a l .  One problem  
o f  th e  a p p ro a c h  was t h a t  a f a r m e r  c o u ld  r e p e a t  th e  answ er o f  h i s  
n e ig h b o u r  i f  he d id  n o t  know what to  say  h i m s e l f .  I f  th e  answ er 
was q u i t e  u n t r u e ,  i t  was f r e q u e n t l y  and r e a d i l y  c o n t r a d i c t e d  by
th e  o t h e r  members o f  th e  g ro u p .
D e s p i te  a l l  t h e s e  l i m i t a t i o n s ,  i t  was f e l t  t h a t  the
q u e s t i o n n a i r e  su rv e y  c o u ld  p ro v id e  r e s u l t s  which would be o f  
v a lu e  to  th e  s tu d y .
4 . The d e t a i l e d  n a t u r e  o f  th e  q u e s t i o n n a i r e  gave 
c au se  f o r  s l i g h t  c o n c e rn ,  b u t  once th e  e n u m e ra to r s  had  g ra s p e d  
th e  a im s o f  th e  q u e s t i o n n a i r e ,  the  f a rm e r s  had no d i f f i c u l t y  i n
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a n sw e r in g  th e  q u e s t i o n s .  I t  was o r i g i n a l l y  th o u g h t  t h a t  
rem em bering a s  f a r  back  a s  r a b i  1969-70, from r a b i  1972, m igh t 
p roduce  g r o s s  i n a c c u r a c i e s ,  b u t  a c c o r d in g  to  th e  e n u m e ra to r s ,  
and ju d g in g  from the  r e s u l t s ,  th e  f a rm e rs  were a b le  to  cope w i th  
th e  q u e s t i o n s .
5 . One o f  th e  m a jo r  c o n t r o l s  o v e r  the  q u a l i t y  o f  th e  
d a t a  was th e  a b i l i t y  and e n th u s ia sm  o f  th e  e n u m e ra to r s .  A gain , 
th e  v a lu e  o f  a s i n g l e  e n u m e ra to r ,  p r e f e r a b l y  th e  r e s e a r c h  w orker, 
i s  e v i d e n t .  I n  such  a p r o j e c t  as  t h i s  where r a p i d  d a ta  c o l l e c t i o n  
i s  r e q u i r e d ,  a  compromise had  to  be made betw een speed  and 
a c c u r a c y .  A ga in ,  a s  w i th  th e  answ ers  to  th e  q u e s t i o n s ,  th e  
a c c u r a c y  o f  th e  work o f  an en u m e ra to r  c a n n o t  e a s i l y  be ju d g e d .  
However, th e  c a r e f u l  i n s t r u c t i o n  and p r a c t i c e  which th e  e n u m e ra to rs  
o b t a i n e d  from th e  D i s t r i c t  S tudy  g iv e  c o n f id e n c e  i n  th e  q u a l i t y  
o f  th e  d a t a  which h a s  been  c o l l e c t e d  f o r  t h i s  Wheat S tu d y . The 
d a t a  . c o l l e c t e d  e a ch  day were checked  and d i s c u s s i o n s  o f  d o u b t f u l  ■ 
answ ers  took  p l a c e  th e  f o l l o w in g  m orn ing .
2. P r im a ry  m a t e r i a l  on s o i l  c o l l e c t e d  from th e  f i e l d .
1. The s o i l  was sam pled to  a d e p th  o f  30 cm. (12 in c h e s )  
and so g i v e s  no i n d i c a t i o n  o f  c o n d i t i o n s  a t  g r e a t e r  d e p th .  T h is  
c o u ld  be an im p o r ta n t  o m is s io n  i n  th e  c a se  o f  th e  Wheat S tu d y . 
R easons  f o r  th e  method a d o p te d  were e x p la in e d  i n  s e c t i o n  2 .2 .  o f
th e  A ppend ix . I t  i s  a d e q u a te  f o r  a g e n e r a l  a s se s s m e n t  o f  c o n d i t i o n s ,  
b u t  would n o t  s u f f i c e  f o r  a  more d e t a i l e d  p r o j e c t  on 'g o i l .
2 . The s o i l  sam ples  were a n a ly s e d  a t  th e  I n d ia n  
A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e ,  P usa ,  Hew D e l h i ,  The m ethods
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u se d  f o r  a n a ly s i n g  th e  s o i l s  o f  l o c a l  f a r m e r s .  The d e p th  of  
th e  a n a l y s i s  c o u ld  n o t  be g r e a t  a s  th e  sam ples  had  to  be 
a n a ly s e d  by p e o p le  n o t  c o n c e rn e d -w i th  th e  p r o j e c t .  F o r  s i m i l a r  
r e a s o n s  th e  l e v e l  o f  a c c u ra c y  o f  th e  r e s u l t s  c o u ld  a l s o  be 
q u e s t i o n e d .  W ith  th e s e  l i m i t a t i o n s  i n  m ind, th e  d a t a  have been  
u s e d ,  to  a l i m i t e d  e x t e n t ,  and i t  i s  on a c c o u n t  o f  th e s e  prob lem s 
t h a t  th e  v a r i a b l e s  o f  s o i l  have n o t  been  o f  v e ry  g r e a t  .importance 
i n  th e  a n a l y s i s .
5* P r im a ry  m a t e r i a l  on wheat c o l l e c t e d  i n  th e  f i e l d .
1. Ho d e f i n i t e  c o n c lu s io n s  c o u ld  be r e a c h e d  r e l a t i n g  
to  th e  y i e l d  o f  th e  c ro p s  i n  C h i r c h i t a  v i l l a g e ,  th e  ap p ro a c h  to  
th e  c u t t i n g  o f  th e  sam ples  was s y s te m a t ic  and th e y  were e x tre m e ly  
s m a l l .  H o th in g  co u ld  be done a b o u t  t h i s  a s  th e  f a rm e r s  r e f u s e d  
to  a c c e p t  money f o r  th e  c r o p s .  I t  was f e l t  t h a t  t h i s  was th e  
l a r g e s t  a r e a  t h a t  c o u ld  j u s t l y  be t a k e n  from them.
2. Sam ples o f  wheat were c u t  o n ly  i n  C h i r c h i t a  v i l l a g e  
a s  i t  was e s s e n t i a l  t h a t  a s  l i t t l e  v a r i a t i o n  a s  p o s s i b l e  sh o u ld  
o c c u r  i n  th e  m ethods u s e d  f o r  c u t t i n g  th e  w hea t .  I  ' t r i e d  e i t h e r  
to  be p r e s e n t  o r  to  c u t  e a ch  wheat sample i n  C h i r c h i t a ,  i n  o r d e r  
to  m in im ize  th e  v a r i a t i o n  i n  th e  m ethod. T h is  would n o t  have been  
p o s s i b l e  had  sam ples  been  c o l l e c t e d  from e v e ry  one o f  th e  s tu d y  
v i l l a g e s , a n d  as  I  was a n x io u s  to  s t a n d a r d i z e  th e  ap p ro a c h  to t h i s  
a s p e c t  o f  th e  d a t a  c o l l e c t i o n  i n  p a r t i c u l a r ,  t h e  c ro p  c u t t i n g  
sam ples  were l i m i t e d  to  one v i l l a g e  o n ly .
3- D e s p i t e  a l l  e f f o r t s  to  red u c e  th e  e r r o r  a t  th e  t im e 
o f  c u t t i n g ,  t h e r e  m ust have been some l o s s  when th e  wheat was
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b e in g  t r a n s p o r t e d  from th e  f ie ld ,  to  the  v i l l a g e ,  and then a g a in  
on i t s  jo u rn e y  to  the  I n d i a n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e  a t  
P usa ,  New D e lh i .  Some o f  th e  sam ples  showed s ig n s  o f  a t t a c k  
by a form o f  m ildew , b u t  th e  p h y s i c a l  c h a r a c t e r i s t i c s  o f  the  
wheat were r a p i d l y  a n a ly s e d  a t  Pusa , and so i t  was f e l t  t h a t  th e  
r e s u l t s  would be l e s s  a f f e c t e d  by t h i s  prob lem  th a n  by th e  fo rm er  
one o f  l o s s  and dam ag e .in  t r a n s i t .
Owing to  t h e s e  p ro b le m s,  th e  r e s u l t s  o f  th e  c rop  c u t t i n g  
sam ples  have been  t r e a t e d  w i th  r e s e r v e .  They have been u sed  h e r e ,  
a s  th e  m ethods u se d  and th e  i n t e n s i t y  o f  th e  sample compare 
f a v o u r a b ly  w i th  th e  c rop  c u t t i n g  sam ples  o f  th e  IADP, o f  the  
d i s t r i c t  a g r i c u l t u r a l  d e p a r tm e n t  i n  t h e i r  e s t i m a t i o n  o f  c rop  
y i e l d ,  and p r o v id e  th e  y i e l d  e s t i m a t e s  o f  t h e  N a t io n a l  Sample 
S u rv e y .  I n  a l l  t l v s e  c a s e s  th e  i n d i v i d u a l  c ro p  c u t t i n g  sam ples  
have been  much g r e a t e r  i n  a r e a  th a n  th o se  o f  th e  Wheat S tudy  , 
b u t  th e  i n t e n s i t y  o f  th e  sam ples  i s ,  i n  e v e ry  c a s e ,  f a r  l e s s .  
W hile i t  i s  f e l t  t h a t  th e  d a ta  a r e  in a d e q u a te  f o r  p r o v id in g  
d e f i n i t e  s t a t e m e n t s  a b o u t  th e  wheat y i e l d s  o f  C h i r c h i t a ,  any 
c o n c lu s io n s  t h a t  a r e  d r a m  a r e  f e l t  to  be no l e s s  v a l i d  th an  
th o s e  o f  th e  t h r e e  d a t a  c o l l e c t i n g  o r g a n i z a t i o n s  c i t e d  above .
3 . 2 .  S econda ry  so u rc e  m a t e r i a l
The q u a l i t y  o f  d a t a  depends on th e  m ethods o f  i t s  • 
c o l l e c t i o n .  I f  th e s e  a r e  n o t  o f  a h ig h  s t a n d a r d ,  th e  r e s u l t s  
a r e  l i k e l y  to  be b i a s e d .  P r im ary  m a t e r i a l  c o l l e c t e d  i n  the  
f i e l d  i s  a lw ays  p r e f e r a b l e  to  s e co n d a ry  so u rc e  d a t a ,  a s  a l l  
th e  l i m i t a t i o n s  a r e  known i n  th e  c a se  o f  th e  f o rm e r ,  and th e  
q u a l i t y  o f  th e  d a t a  can be a s s e s s e d .
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Secondary  s o u rc e  m a t e r i a l  p r e s e n t s  much d i f f i c u l t y  in  
i t s  i n t e r p r e t a t i o n .  The l i m i t a t i o n s  o f  th e  d a t a  r e s u l t e d  from 
th e  m ethods o f  c o l l e c t i o n  a r e  n o t  r e a d i l y  a p p a re n t*  and so the 
d a t a  a r e  o f t e n  d e c e p t iv e .  Owing to  th e  l a c k  o f  c o n f id e n c e  i n  
s e c o n d a ry  s o u rc e  m a t e r i a l ,  the- m a jo r  p a r t  o f  t h i s  p r o j e c t  has  
been  b a se d  on th e  r e s u l t s  o f  new d a t a  c o l l e c t e d  i n  th e  f i e l d .
Even i f  th e  q u a l i t y  o f  th e  p r im a ry  d a t a  i s  i n f e r i o r  to  th e  
s e c o n d a ry  s o u rc e  m a t e r i a l  a v a i l a b l e ,  th e  raw d a ta  a r e  p r e f e r a b l e  
as  t h e i r  l i m i t a t i o n s  a r e  known.
S e c o n d a ry  s o u rc e  m a t e r i a l '  h a s  been o f  g r e a t  v a lu e  i n  
t h i s  p r o j e c t  a s  i t  h a s  p ro v id e d  a l l  th e  background  m a t e r i a l  f o r  
i t .  D a ta  o f  two k in d s  have been u se d :
1. Q u a l i t a t i v e  d a t a .
2 . Q u a n t i t a t i v e  d a t a .
1. Q u a l i t a t i v e  m a t e r i a l
The major, p a r t  o f  th e  q u a l i t a t i v e  m a t e r i a l  on B u la n d sh ah r
d i s t r i c t  h a s  been  i n c o r p o r a t e d  i n  C h a p te r  3* A reas  and e v e n ts  have
been  v i v i d l y  d e s c r i b e d  i n  governm ent r e p o r t s ,  memoirs and o t h e r
p u b l i c a t i o n s  d i s c u s s e d  i n  C h a p te r  5> and t h e s e  have been o f  i n t e r e s t
to  th e  s tu d y .  A l th o u g h  q u a l i t a t i v e  m a t e r i a l  i s  u s u a l l y  c r i t i c i z e d
f o r  b e in g  im p re c is e , ,  t h i s  d id  n o t  d e t r a c t  from  th e  v a lu e  o f  th e
m a t e r i a l  which was h i g h l y  d e t a i l e d  i n  i t s  d e s c r i p t i v e  fo rm . The
I
m ost u s e f u l  q u a l i t a t i v e  m a t e r i a l  r e l a t i n g  to  B u la n d sh a h r  d i s t r i c t  
e x te n d e d  from th e  m id d le  o f  th e  n i n e t e e n t h  c e n tu r y  to  th e  v e ry  
e a r l y  p a r t  o f  th e  t w e n t i e t h .  .
The v a r i o u s  a c c o u n ts  o f  th e  d i s t r i c t ,  a l l  o f  which have been
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G R O W  D W A R F  W H E A T S  F O R  H I G H  Y I E L D S
F o r  e x t r a  high y ie lds  grow dwarf  whea ts .  You 
now have a  v a r i e t y  of them  to choose  f rom  :
K a l y a n  S o n a ,  which has  a m b e r  g r a i n s ,  m a t u r e s  
in 4 to  5 months .
S o n a l i k a ,  which a l s o  p roduces  a m b e r  g ra ins  
c o m e s  to  m a t u r i t y  in 4 months.  Sharbati S o n o r a  is 
an o th e r  d w a r f  whea t  with s i m i l a r  c h a r a c t e r i s t i c s .  
Both the v a r i e t i e s  a r e  sui t ab le  fo r  late sowings.  
S h a r b a t i  S o n o r a ,  however ,  is su sce p t ib le  to  rust .  
Iietice, do not grow it in a r e a s  where  the r u s t  d i s e a s e  
is  common.
S a f e d  Lentia and S -331 (or Chhol i L e i m a )  produce  
white g r a i n s .  Both t h e s e  v a r i e t i e s  m a t u r e  in 4 to 5 
months.
l e r m a  Rojo and PV-18 have light red grains and 
get ready in 4 to 5 months.
Adopt the fol lowing package of p r a c t i c e s  to get  the 
b e s t  yield f ro m  any of the dwarf  whea ts  you choose.
S e l e c t  a l and
Selec t  a w e l l - d r a in e d  land for wheat  sowing. See 
that  it is leve l led ,  so that  you can i r r i g a t e  it 
uniform!}' .
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Apply f e r t i l i z e r s
Dw arf  whea ls  dem and  heavy f e r t i l i z a t i o n  to  yield 
w-dl Gel yei.ir soil  t e s t e d  and apply f e r t i l i z e r s  a c c o r ­
ding to til-- r e c o m m e n d a t i o n s  of the so i l  t es t ing  
l a i j o r a t o r y .
In th * a b s e n c e  of a soil  t e s t  r e p o r t ,  you c;in follow 
th is  g e n e r a l  r e c o m m e n d a t io n  :
If you a r e  growing the d w a r f  wheat  a f t e r  jowar,  
m a iz e  and b a j r a ,  give 100 to 120 k i lo s  of n i t rogen  pe r  
h e c t a r e .  But, if the land w as  lef t fal low in khari l  or  
w as  sown to a l eg u m e ,  give about  80 k i lo s  of ni t rogen 
p e r  h e c t a r e .
Also supply  50 to GO ki los  of p h o s p h o r i c  acid jxjr 
he c t a r e .
If you a r e  growing  the c ro p  on a l ight soi l ,  you 
will  have to give po t a s s i c  f e r t i l i z e r s  a s  wel l.  B r o a d ­
c a s t  36 ki los  of po tash  (60 ki lo s  of m u r i a t e  of potash) 
p e r  h e c t a r e .
Appty al l  the  phospha t i c  and p o t a s s i c  f e r t i l i z e r s  
and ha lf  the quan t i ty  of the n i t ro g e n o u s  f e r t i l i z e r  j u s t  
b e fo r e  sowing.  Apply the  r e m a in i n g  ha lf  of the n i t r o ­
genous f e r t i l i z e r  j u s t  p r i o r  to f i r s t  i r r i g a t i o n .  Band 
p l a c e m e n t  of phospha t i c  f e r t i l i z e r ,  how ever ,  g ives  a 
b e t t e r  r e s u l t .
C o n t ro l  w e e d s
Spray  sod iu m  s a l t  of 2, 4-D at  one ki lo p e r  h e c t a r e ,  
■1 to 6 weeks  a f t e r  sowing (when the plant  has  given 
out -1 to 5 leaves ) .  T h i s  will con tro l  b r o a d - l e a  red 
weeds .  It will be ha rm fu l  if the s p ra y in g  is donr  
e a r l i e r  o r  l a t e r  than th is  pe r iod.
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P r e p a r e  the  fi e ld
Br ing  the soi l  to a fine t il th  by ploughing deep with 
a so i l - tu r n in g  piough and fol lowing it with ha r row ing .  
Give a p r e - s o w i n g  i r r iga t ion .  .After the land is  ir, 
condi t ion,  give one o r  two shallow ploughings.  T h e r e ­
a f t e r ,  run  a sohagu (level ling plank).
Treat the soil
If the white ant o r  g h u j i a  a t t ack  is apprehended ,  
b r o a d c a s t  25 ki los  of 10 pe r  cent  BHC or  10 ki los  of 
5 p e r  cen t  a ld r in  p e r  h e c t a r e  j u s t  be fo re  the las t  
ploughing. This  will p r even t  white ant and ghujiia 
a t tack.
Treat the seed
If the seed  has  not a l r e a d y  been t r e a t e d ,  t r e a t  it 
be fo re  sowing with an o r g a n o - m e r c u r i a l  compound at  
one p a r t  of the c he m ica l  for  ever}- 300-400  p a r t s  of 
the seed .
Caut ion ; Do not use the seed t r e a t e d  with an o rg an o -  
m e r c u r i a l  compound as  food or  for  feeding  b i rd s  and 
an im a ls .
Sow with ca re
Sow the s e e d  sha l low to an opt im um depth of 4 t o 6 
cm .  and in row s  15 to  22 cm. a p a r t .  Th is  will  e n s u re  
un i fo rm  g e rm ina t ion .
You will neeu lOv to 125 k i lo s  of the s e ed  to sow a 
h e c t a r e .  If yn-„ a r e  growing; a b o l d -g r a in e d  v a r i e ty  
tike Scualiku o r  S.50?. u se  a h ig h e r  s e e d - r a t e ,
If poss ib le ,  use  a s e e d - d r i l l  for s o v i r u  the se e d s .
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I rri g a t e  r e g u l a r l y
I r r ig a t e  til- e r- r,j :t - mi : >>•* -■ ( I i v ■ v
f i r s t  i r r igat ion at th< • ’c r >.»■>. r j-• • t^ p H.ati- ■ 1 -~t:w
(between the thin!  and fourtr. w • • : - p . i r r i -
Lttitions should Oe given at l a t e  t i i h - r i m ,  flow- ri: .. a. 
duugh s t a g e s  to the* wheat  r a i s  -a : ! -aa; o r  h i  
soil .  I r r iga t ion  at the cbugh -ta_ ■ - *. • -i; I • i he  giv.- >
.a nnn-windv  day.  Two or  m o re  e x t r a  i r r i g a t io n -  r  
be neede i in the e a se  of light sob ,
Protec t  the crop
Exc-joting fo r  white an ts  and • *eeasio:ial apr»-ar-  
aace  of s o m e  m in o r  pe s t s .  a wh--at c ro p  n »m a i h
r e m a i n s  f r ee  f rom  insec t  a t tack.  However ,  cb;e to lh .  
l a rge  dose o: f e r t i l i z e r s  and f requen t  i r r i g a t i o n -  
that  a r e  r e q u i r e d  to 'x- given to the d w a r f  wheat>.
in se c t s  like wrihjiu , weevi l ,  aphid and a r m y u w r .  a re  
l ikely to a p p e a r  and c a u se  damage,  In additio*-., 
d i s e a s e s  like r u s t s ,  smut ,  bunt, e a r c o c k le .  ye how 
ro t ,  flag smut  and b lack  t ip  a r e  quite com m on ,  Take 
p rom pt  co n t ro l  m e a s u r e s  aga in s t  in se c t s  and d i s r a ­
s e s ,  as  soon as  you not ice  them. Consul t  your  local  
A gr i cu l tu ra l  Ex tension  Off icer for  c e n t r ' d  m e a s u r e s  
to be taken up. You may  als  > r e f e r  to the lea f le t  
ent i t led 'Keeping wheat f r e e  of i n se c t s  and d i s e a s e s ' ,  
of the D i r e c t o r a t e  of Ex tension ,
K i l l  the rats
Rats  cause  c o n s id e r a b l e  d a m a g e  to the wheat  c r o p  
in the f ie ld,  e s p e c i a l l y  during  the e a r i n g  s tage .  Kill  
r a t s  by pois-wr bai t ing  with zinc ph -^ph ide .  F o r  this ,  
nix on* • to two o a r t s  bv weight  of nine ohosohide .  tv. o
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or crushed grain or pulses or bran or flour. Ten 
kilograms of the bait mixture will be sufficient for 
8 hectares. You can control rats by fumigating live 
burrows with 0. 75 gram tablets of aluminium phos­
phide also. Rats are better controlled when all 
farm ers of an area take up poison baiting jointly.
FOR SPECIFIC RECOMMENDATIONS FOR YOUR 
AREA, CONSULT YOUR GRAM SEVAK OR AGRI­
CULTURAL EXTENSION OFFICER.
J f .V .P .  C a m p a i g n  L e a f l e t  H o . l O
T h i s  r e p l a c e s  a l l  t h e  l e a f l e t s  p r e v i o u s l y  i s s u e d  by  t h e  




M fk  -  yjjUctirux yctfj&t&A
1. Keep wheat  f r e e  of i n se c t s  and d i s e a s e s
2. Growing the h igh -y ie ld ing  I . R . 8  paddy
2. R a i s e  h igh -y ie ld ing  m a i z e s
4. High-y ie lds  with hybr id  b a j r a
5.  Get t ing h igh -y i e ld s  with hybr id  jowar
f>. P r o t e c t  Ta ichung  N a t iv e -1 and
I . R . 8  padd ie s  f ro m  p e s t s  and d i s e a s e s
7. C on t ro l l ing  p e s t s  on h igh -y ie ld ing  m aize
8. P r o t e c t  y o u r  hybr id  b a j r a  c rop  f r o m  p e s t s
9. P r o t e c t  hybr id  jowar  c rop  f r o m  p e s t s
10. High-yie ld ing whea t s  m ake  tas ty  d i sh e s
11. Nice d i sh e s  with h ig h -y ie ld ing  r i c e
12. B e t t e r  d i shes  with hybr id  b a j r a
13. Hybrid jow ar  r e c i p e s  you will  r e l i s h
14. You wil l  l ike these  hybr id  m a iz e  r e c i p e s
P r o d u c e d  ! \  On- F a r m  I n f o r m a t io n  I ’n i t ,  D i r e c t o r a t e  of  F.Menriion, M i n i s t r y  of  F o o d ,  . tu r n  a l u m  . 
C o m m u n i t y  D e v e l o p m e n t  and C o o p e r a t io n ,  New De lh i  an d p r i n te d  at i ts  O f f s e t  P r e s s .
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c i t e d  i n  C h a p te r  3> a g re e  o r r .p o in t s  o f  d e t a i l ,  h u t  t h e r e  does
seem to  be a ten d e n c y  f o r  th e  q u a l i t a t i v e  m a t e r i a l  to  r e f e r
-|
h e a v i l y  to th e  R e p o r t  o f  th e  S e t t l e m e n t  o f  1865, and so i t  co u ld  
be a rg u e d ,  t h a t  t h e i r  s i m i l a r i t y  i n  d e t a i l  r e s u l t s  from th e  f a c t  
t h a t  th e y  a r e  a l l  b a se d  on t h i s  document. However, a s  the  
q u a l i t a t i v e  m a t e r i a l  has  been  u se d  t o g e t h e r  w i th  o b s e r v a t io n  m ere ly  
to  p r o v id e  a d e s c r i p t i o n  o f  t e r r a i n ,  d r a in a g e  and a g r i c u l t u r e  i n  
B u la n d sh a h r  d i s t r i c t ,  th e  m a t e r i a l  i s  f e l t  to  be a d e q u a te .
More r e c e n t  fo rm s o f  q u a l i t a t i v e  m a t e r i a l  have been u se d  
th ro u g h o u t  th e  d i s s e r t a t i o n .  Some o f  th e  m ost i n t e r e s t i n g  and 
i n f o r m a t iv e  p e rh a p s ,  have been  found  i n  b u l l e t i n s  p u b l i s h e d  by 
th e  I n d ia n  A g r i c u l t u r a l  R e s e a rc h  I n s t i t u t e  and th e  I n d ia n  C o u n c i l  
o f  A g r i c u l t u r a l  R e s e a rc h .  Much o f  th e  p u b l i s h e d  m a t e r i a l  i s  
aimed a t  e n c o u ra g in g  th e  s p re a d  o f  th e  h ig h  y i e l d i n g  v a r i e t i e s ,  a 
and one su ch  p ro p ag an d a  l e a f l e t  i s  i n c lu d e d  i n  th e  t e x t ,
( H I V P . l e a f l e t  n o .1 0 )  ( P i g .A .5 ) .  The l i m i t a t i o n s  o f  d e pend ing  
h e a v i l y  on such  fp.rms o f  d a t a  a r e  r e a d i l y  a p p a r e n t ,  and i t  i s  
f o r  t h i s  r e a s o n  t h a t  th e  m a jo r  p a r t  o f  t h i s  d i s s e r t a t i o n  i s  
b a se d  on m a t e r i a l  c o l l e c t e d  i n  th e  f i e l d .
2. Q u a n t i t a t i v e  m a t e r i a l .
There  i s  a  w e a l th  o f  q u a n t i t a t i v e  m a t e r i a l  which 
p r o v id e s  much s u p p o r t  f o r  th e  c la im s  o f  th e  q u a l i t a t i v e  m a t e r i a l .  
The d a t a  m ost u se d  were s t a t i s t i c s  on c e r t a i n  a s p e c t s  o f  
a g r i c u l t u r a l  c hange , th e  v a r i o u s  s o u rc e s  o f  w hich have been c i t e d  
i n  C h a p te r  3 .  The s y s te m a t ic  c o l l e c t i o n  o f  s t a t i s t i c a l  m a t e r i a l  
a n n u a l l y ,  i s  r em a rk a b ly  th o ro u g h ,  a s  i s  a p p a r e n t  from th e  f r a c t i o n  
o f  i t  u s e d  i n  C h a p te r  3 , D e s p i te  t h i s  a p p a r e n t  th o ro u g h n e s s ,  th e
1. C u r r i e ,  R. 1865, G e n e ra l  R e p o r t  o f  th e  S e t t l e m e n t  o f  th e  
B u la n d s h a h r  d i s t r i c t .  Lucknow.
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m a t e r i a l  has  n o t  been  s u b j e c t e d  to s t a t i s t i c a l  t e s t s .  Th is  would 
have been  u n j u s t i f i a b l e  a s  th e  m ethods u sed  f o r  e s t i m a t i n g  a r e a l  
and p r o d u c t io n  s t a t i s t i c s  a r e  n o t  a d e q u a te ly  d e s c r i b e d  i n  the  
accompanying' t e x t s .  T h is  l a c k  o f  c o n f id e n c e  i n  th e  s t a t i s t i c s  
has  n o t  p r e v e n te d  them from b e in g  a g r e a t  a s s e t  to  th e  s tu d y .
A lth o u g h  i n f e r e n c e  a b o u t  r e l a t i o n s h i p s  betw een v a r i a b l e s  ca n n o t  
be made w i th  c e r t a i n t y ,  the  s t a t i s t i c a l  m a t e r i a l  does  l e n d  a g r e a t  
d e a l  o f  p r e c i s e  i n f o r m a t io n  to  th e  p r o j e c t ,  which complements th e  
q u a l i t a t i v e  m a t e r i a l  w i th  r e s p e c t  to  th e  changes i n  a g r i c u l t u r e  
which have o c c u r r e d  i n  B u la n d sh ah r  d i s t r i c t .
As w i th  th e  q u a l i t a t i v e  m a t e r i a l ,  th e  s t a t i s t i c s  do show 
some l a c k  o f  c o n t i n u i t y .  The e x c e l l e n t  cove rage  o f  c e r t a i n  a s p e c t s  
o f  a g r i c u l t u r e  a s  i l l u s t r a t e d  th ro u g h  th e  j o u r n a l  ’ I n d i a n  A g r i c u l t u r a l  
S t a t i s t i c s ' ,  e x i s t s  o v e r  a p e r i o d  o f  a p p ro x im a te ly  h a l f  a  c e n tu r y ,  
from  th e  1880s to  th e  1930s. By th e  l a t e r  d a te  Independence  
movements were g a in i n g  momentum, and t h i s  t o g e t h e r  w i th  World 
War I I  l e d  to  a  d e c l i n e  i n  th e  q u a l i t y  and th e  q u a n t i t y  o f  th e  
r e c o r d s .  Many o f  th e  d a t a  d u r in g  t h i s  p e r i o d  a r e  m is s in g ,  and 
c o m p a ra t iv e  m a t e r i a l  i s  r e l a t i v e l y  s c a r c e .  A f t e r  1950 and th e  
l a u n c h in g  o f  th e  F i r s t  F iv e  Year P la n ,  th e  I n d ia n  Government 
resum ed f a i r l y  d e t a i l e d  c o l l e c t i o n  o f  a g r i c u l t u r a l  s t a t i s t i c s .
Most o f  th e  s t a t i s t i c a l l y  d e s c r i p t i v e  m a t e r i a l  f o r  th e  p a s t  
20 y e a r s  has  been  t a k e n  from th e  Annual S t a t e  B u l l e t i n  o f  
A g r i c u l t u r a l  S t a t i s t i c s .  ,
The c a t e g o r i e s  u n d e r  which d a ta  a r e  r e c o r d e d  a r e  b r i e f l y  
d e f in e d  i n  th e  t e x t s  h u t  l e a v e  much u n s a id .  A g a in ,  com parisons  
o f  m a t e r i a l  o f  p re  and p o s t  B r i t i s h  I n d i a  a r e  d i f f i c u l t  to  make,
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a s  i t  i s  n e v e r  c e r t a i n  i f  and how any o f  th e  a g r i c u l t u r a l  
c a t e g o r i e s  h a s  been  r e - d e f i n e d .
One i n s t a n c e  where t h i s  seemed to have t a k e n  p l a c e ,  p o s t  
1947, was i n  th e  la n d  u s e  c a te g o r y  o f  'P e rm an en t  p a s tu r e  and 
o t h e r  g r a z i n g  l a n d s ' .  U n t i l  1965 t h i s  c a te g o r y  had o c c u p ie d
0 . 4  p e r  c e n t  o f  B u la n d sh a h r  d i s t r i c t ,  when pe rm anen t p a s tu r e  
su d d e n ly  jumped to  occupy 4 .0  p e r  c e n t  o f  th e  d i s t r i c t .  A lthough  
t h i s  i s  a r e l a t i v e l y  i n s i g n i f i c a n t  c a te g o r y ,  i t  i l l u s t r a t e s  a 
p o i n t .  There was no i n d i c a t i o n  g iv e n  i n  th e  B u l l e t i n  o f  
A g r i c u l t u r a l  S t a t i s t i c s  a s  to  th e  r e a s o n  f o r  t h i s  sudden i n c r e a s e  
by a f a c t o r  o f  t e n .  I t  c o u ld  have been an e r r o r ,  b u t  th e  change 
seems to  have been  m a in ta in e d .  I t  c o u ld  have been  the  r e s u l t  
o f  new deve lopm en ts  i n  th e  governm ent p o l i c i e s  f o r  d a i r y  f a rm in g .
I t  c o u ld  have been  t h a t  th e  U t t a r  P ra d e s h  D epar tm en t o f  A g r i c u l t u r e  
had  r e - d e f i n e d  th e  c a te g o r y .  The l a s t  p o s s i b i l i t y  c e r t a i n l y  
seems th e  m ost l i k e l y ,  b u t  i n  any e v e n t  i t  i l l u s t r a t e s  th e  
p rob lem s i n  i n t e r p r e t i n g  such  d a t a .
Com parisons o f  s t a t i s t i c a l  d a ta  a r e  o f t e n  made im p o s s ib le  
when th e  c a t e g o r i e s  u n d e r  which d a ta  a r e  c o l l e c t e d  a r e  a l t e r e d .
To i l l u s t r a t e  t h i s ,  an example w i l l  be c i t e d  from a Government 
o f  I n d i a  p u b l i c a t i o n  ' I n d i a n  A g r i c u l t u r a l  S t a t i s t i c s '  (1883 -1 9 4 7 ) ,  
a jo u rn a l .m u c h  r e f e r r e d  to  i n  th e  Wheat S t u d y . In  "1883, wiien d a ta  
were i n i t i a l l y  r e c o r d e d ,  the  main s o u rc e s  o f  i r r i g a t i o n  were 
c a n a l s  and w e l l s ,  a s  th e  a r e a s  i r r i g a t e d  were from th e s e  two 
s o u r c e s  t o g e t h e r  w i th  a  t h i r d  s o u rc e  c a l l e d  " o t h e r " .  I n  1893, 
th e  a r e a  i r r i g a t e d  from ta n k s  was s u d d e n ly  i n t r o d u c e d ,  and i t  
seems l i k e l y  t h a t  t h i s  was s e p a r a t e d  from th e  c a te g o ry  o f  ' o t h e r ' ,  
a s  t h i s  showed a d e c l i n e  which a p p ro x im a te ly  m atched  th e  a r e a
i r r i g a t e d  from t a n k s .  I t  i s  n o t  c l e a r  w h e th e r  th e  e n t i r e  a r e a  
i r r i g a t e d  from  ta n k s  was p r e v i o u s l y  c a t e g o r i s e d  a s  ' o t h e r '  o r  
n o t ,  o r  why th e  d i v i s i o n  o c c u r r e d .  In  f a c t  th e  d e f i n i t i o n  o f  
' o t h e r '  i s  u n c l e a r  and th e  d i v i d i n g  l i n e  betw een  ponds ,  t a n k s  
and w e l l s  i s  b l u r r e d .
The a r e a s  sown to  fo o d  c ro p s  and n o n - fo o d  c ro p s  were 
r e c o r d e d  from 1883 to  1889- A f t e r  t h i s  d a t e ,  t h e s e  s t a t i s t i c s  
c e a s e d  to  be r e c o r d e d .  I t  i s  p r o b a b le  t h a t  th e y  c o u ld  be ' 
c o m p iled  from  a summary o f  th e  a r e a s  u n d e r  th e  i n d i v i d u a l  c ro p s  
l i s t e d .  Nowhere i s  t h e r e  any i n d i c a t i o n  o f  w h e th e r  o r  n o t  th e  
c ro p  l i s t  i s  e x h a u s t iv e  and s o ,  i f  t h i s  had  been  assum ed, th e  
r e s u l t s  would have  been  q u e s t i o n a b l e .
These d a t a  were a l l  p l o t t e d  on a b s o lu t e  s c a l e s  a s  v i s u a l  
a i d s  i n  th e  a n a l y s i s  o f  th e  d a t a .  I t  c o u ld  be a rg u e d  t h a t  changes 
i n  th e  p a t t e r n s  o f  l a n d  u s e ,  l a r g e l y  c o n c e n t r a t e d  i n  C h a p te r  3 , 
would be more m e a n in g fu l  i f  th e  d a t a  were p l o t t e d  on a se m i-  
l o g a r i t h m i c  s c a l e .  T h is  would have th e  v a lu e  o f  showing r e l a t i v e  
l e v e l s  o f  change r a t h e r  th a n  th e  a b s o lu t e  changes  sh o rn  i n  th e  
d iag ra m s  o f  C h a p te r  3> A b s o lu te  s c a l e s  were p r e f e r r e d ,  however, 
b e c au se  t h e s e  e n a b le d  a com parison  o f  th e  p r o d u c t i o n  o f  wheat 
w i th  th e  p r o d u c t io n  o f  b a r l e y  and gram i n  any p a r t i c u l a r  s e a s o n ,  
and i t  was f e l t  t h a t  t h i s  was o f  v a lu e  i n  th e  s tu d y .
I t  i s  a p p r e c i a t e d  t h a t  r e l a t i v e  changes  o v e r  t im e a r e  n o t  
r e a d i l y  a p p a r e n t  from a b s o lu t e  d a ta  and may r e q u i r e  a  l o g a r i t h m ic  
s c a l e ,  b u t  a f t e r  e x p e r im e n ta t i o n  w i th  b o th  m ethods ,  i t  was found  
t h a t  "the u se  o f  a l o g a r i t h m i c  s c a l e  which h as  th e  a b i l i t y  to
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'sm o o th '  i r i ’e g u la i ’ c u rv e s  and so c l a r i f y  t r e n d s ,  i s  o f  l i t t l e  
b e n e f i t  i f  th e  d a t a  do n o t  span  a c o n s id e r a b l e  r a n g e .  I f  the  
g r e a t e s t  v a lu e  to  be p l o t t e d  does n o t  exceed  th e  s m a l l e s t  by 
a t  l e a s t  a  m u l t i p l e  o f  s e v en ,  and p r e f e r a b l y  t e n ,  th e  shape o f  
th e  s e m i - l o g a r i t h m i c  g raph  was- found  to  v a ry  l i t t l e  from th e  
g ra p h  showing a b s o lu t e  change o v e r  t im e .  F i g s . A . 6 . and A .7* 
show th e  same d a t a  p l o t t e d  f i x ’s t  on an a b s o lu t e  s c a l e  and th en  
on a s e m i - lo g .  s c a l e .
\
I t  can  be a rg u e d  t h a t  v a r i a t i o n s  i n  a  cu rve  a r e  m aximized 
i f  an  a r i t h m e t i c  s c a l e  i s  u s e d 'a n d  so a r e  i l l u s o r y .  The use  
o f  a s e m i - l o g a r i t h m i c  s c a l e  may h e lp  to  overcome th e s e  i l l u s i o n s .  
The s e em in g ly  enormoxis r i s e  i n  wheat p r o d u c t io n  ( F i g . A . 6 ) i s
tem pered  when p l o t t e d  on th e  s e m i - l o g a r i th m i c  s c a l e  ( F i g . A . 7 ) .
I f  how ever, th e  d a t a  v a lu e s  a r e  d e c l i n i n g ,  a s  th e y  a r e  i n  th e  
c a se  o f  b a r l e y  and gram p r o d u c t io n  a f t e r  1965-66 , ( F i g .A .6 ) ,  
th e  v a r i a t i o n s  i n  th e  cu rv e  a r e  em phasized  i f  th e y  a r e  p l o t t e d  
on a s e m i - l o g a r i t h m i c  s c a l e  ( F i g .A .7 ) ,  and so an  a r i t h m e t i c  s c a l e  
may be p r e f e r a b l e  i f  o p t i c a l  i l l u s i o n s  a r e  to  be k e p t  to  a 
minimum. As th e  a n a l y s i s  o f  th e  s t a t i s t i c s  was to  be c o n t in u e d  
a t  no g r e a t e r  d e p th ,  i t  was d e c id e d  to  u se  a r i t h m e t i c  s c a l e s  
i n  th e  m a j o r i t y  o f  c a s e s .
A p a r t  fi-om a g r i c u l t u r a l  d a t a ,  s e c o n d a ry  s o u rc e  m a t e r i a l  
was u s e d  to  examine c e r t a i n  a s p e c t s  o f  p o p u l a t i o n  change i n  
B u la n d sh a h r  d i s t r i c t .  The D i s t r i c t  Census Handbooks a r e  n e c e s s a r y  
f o r  th e  d e t a i l  i n  t h i s  c a s e ,  b u t  a s  th e y  were u n a v a i l a b l e  f o r  
c e n s u s e s  p r i o r  to  1961, th e  r e l e v a n t  U t t a r  P ra d e s h  ce n su s  volumes 
were c o n s u l t e d .  I n  t h e s e ,  d a t a  a r e  r a r e l y  p r e s e n t e d  i n  th e  same
fo rm . T h is  p r o v id e d  p rob lem s i n  c o m p i l in g  m a t e r i a l ,  p a r t i c u l a r l y  
t h a t  which r e f e r r e d  to  th e  a d m i n i s t r a t i v e  a r e a s  w i t h in  the  
d i s t r i c t ,  f o r  i n s t a n c e ,  t e h s i l s .
I n  th e  l i g h t  o f  th e  many changes i n  o p e r a t i o n a l  d e f i n i t i o n  
i t  would be mi j u s t i f i a b l e  to  s u b j e c t  th e  s e c o n d a ry  d a ta  to 
r i g o r o u s  s t a t i s t i c a l  t e s t  and a n a l y s i s .  The s e c o n d a ry  s o u rc e s  
d i d ,  how ever, p r o v id e  a background  a g a i n s t  which to  s e t  th e  
d e t a i l e d  f i e l d  s t u d i e s .
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4'Jtte I a t i o n s h i p s  betw een th e  s t a t i s t i c a l l y  ’ i n d e p e n d e n t 1 v a r i a b l e s .
E i g h t  v a r i a b l e s  w hich , from o b s e r v a t i o n ,  seemed l i k e l y  to  
a f f e c t  wheat f a rm in g  t e c h n i q u e s ,  were s e l e c t e d  a s  s t a t i s t i c a l l y  
' i n d e p e n d e n t '  v a r i a b l e s  f o r  th e  Wheat S tu d y . U n f o r tu n a t e l y  th e y  
a r e  f a r  from in d e p e n d e n t  o f  each  o t h e r  i n  th e  c o n v e n t io n a l  s e n s e ,  
and so a d e t a i l e d  a n a l y s i s  o f  t h e i r  i n t e r - r e l a t i o n s h i p s  has  been 
i n c l u d e d  i n  t h i s  s e c t i o n  o f  th e  A ppendix .
The main ' i n d e p e n d e n t '  v a r i a b l e s  a r e : -
1. C l i m a te .
2 . S o i l .
3* V i l l a g e  i d e n t i t y  o f  th e  f a r m e r .
4 . C a s te  o f  th e  f a rm e r .
5- S iz e  o f  th e  a r e a  fa rm ed .
6 . E d u c a t io n  l e v e l  o f  th e  f a r m e r .
7 .  Zam indar o r  c lo s e  r e l a t i v e .
O
8 . Year o f  i n s t r u c t i o n  i n  new fa rm in g  t e c h n iq u e s .
1 . C l i m a te .
• The f i r s t  s t a t i s t i c a l l y  ' i n d e p e n d e n t '  v a r i a b l e  i s  p ro b a b ly  
l i t t l e  a f f e c t e d  by o t h e r  v a r i a b l e s  o f  th e  Wheat S tu d y  as  th e  
to p o g ra p h y  v a r i e s  so l i t t l e  o v e r  th e  d i s t r i c t  ( F i g . 3*3 )•  As th e  
a r e a  w i t h in  which th e  s i x  v i l l a g e s  l i e  i s  s m a l l ,  a p p ro x im a te ly  
300 s q .  km. ( F i g . 1 .4  ) ,  t h e r e  i s  l i t t l e  p u rp o se  i n  a n a ly s i n g  th e  
d a t a  w i th  r e s p e c t  to  r e a l  d i f f e r e n c e s  i n  c l i m a t i c  c o n d i t i o n s .  F o r  
th e  p u rp o se  o f  t h i s  s t u d y ,  c l i m a t i c  e f f e c t s  w i l l  be ta k e n  as  
c o n s t a n t  o v e r  th e  e n t i r e  Wheat S tudy  a r e a .
2. S o i l .
The s o i l  i s  i n f l u e n c e d  by c l i m a t i c  c o n d i t i o n s ,  b u t  a g a in
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th e  c o n s ta n c y  o f  c l i m a t i c  e f f e c t  o v e r  a  l i m i t e d  a r e a  o f  
r e l a t i v e l y  u n c h a n g in g  base  m a t e r i a l  c a n c e l s  o u t  th e  e f f e c t  o f  
t h i s  r e l a t i o n s h i p  ( F i g .A .7 ) .  L oca l  v a r i a t i o n  i n  s o i l  c o n d i t i o n s  
how ever, may be o f  im p o r ta n c e  i n  i n f l u e n c i n g  d e c i s i o n s  ta k e n  by 
f a r m e r s ;  th e  amount o f  w a t e r ‘and f e r t i l i z e r  r e q u i r e d  a r e  two 
v a r i a b l e s  which would be i n f l u e n c e d  by s o i l  d i f f e r e n c e s .  S o i l  
does n o t  a c t  i n  i s o l a t i o n  a s  i t  i s  i n f l u e n c e d  by th e  f a rm in g  
methods u se d ;  i n p u t s  o f  w a te r ,  f e r t i l i z e r  and p e s t i c i d e  f o r  
i n s t a n c e ,  a r e  bound to  have some e f f e c t s  on th e  n a t u r e  o f  th e  
s o i l .  The v a r i a b l e s  ' v i l l a g e  i d e n t i t y '  and ' c a s t e 1 c o u ld  
i n d i r e c t l y  a f f e c t  th e  s o i l  th rough*;the  d e c i s i o n s  ta k e n  by the  
f a r m e r s ,  b u t  th e  e x t e n t  o f  th e s e  e f f e c t s  c a n n o t  e a s i l y  be • 
q u a n t i f i e d .  S o i l  does  n o t  i n f l u e n c e  th e  d e c i s i o n s  o f  th e  f a rm e r s  
w i th o u t  b e in g  a f f e c t e d  i t s e l f ,  and so i t s  i n f l u e n c e  on th e  
d e p e n d en t  v a r i a b l e s  ca n n o t  be a s s e s s e d  p r e c i s e l y .  I t  none the  
l e s s  seemed w orthy  o f  f u r t h e r  i n v e s t i g a t i o n  i n  th e  t h e s i s ,  
p a r t i c u l a r l y  i n  te rm s  o f  i t s  p h y s i c a l  s t r u c t u r e  which i s  l e s s  
e a s i l y  a f f e c t e d  by e x t e r n a l  v a r i a b l e s  th a n  i s  t h e  ch e m ica l  n a t u r e  
o f  th e  s o i l .
3 .  V i l l a g e  I d e n t i t y  o f  th e  f a r m e r .
Each v i l l a g e  seemed to  p o s s e s s  a  c h a r a c t e r  o f  i t s  own and 
i t  was f e l t  t h a t  t h i s  m igh t  be r e f l e c t e d  i n  th e  i n d i v i d u a l  
c u l t i v a t o r ' s  a p p ro a c h  to  wheat f a rm in g ,  even  though  i t  was n o t  
known w h e th e r  th e  p a t t e r n s  o f  d e c i s i o n s  v a r i e d  from  v i l l a g e  to 
v i l l a g e .  When a s k e d ,  th e  f a r m e r s  c o u ld  p r o v id e  l i t t l e  in f o r m a t io n  
a b o u t  th e  i n f l u e n c e  o f  th e  v i l l a g e  community on th e  d e c i s i o n s  
made by an i n d i v i d u a l ,  so i t 'w a s  d e c id e d  to  examine th e  v a r i a t i o n  
i n  c e r t a i n  a s p e c t s  o f  wheat f a rm in g  be tw een  one v i l l a g e  and the  
n e x t ,  a s  a m easure  o f  th e  v i l l a g e  i d e n t i t y  o f  th e  f a r m e r .
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S o i l  and c l i m a t i c  c o n d i t i o n s  d id  n o t  v a r y  s i g n i f i c a n t l y  
betw een th e  v i l l a g e s  ( p p 4-80-1), b u t  when human v a r i a b l e s  were 
exam ined , a  s i g n i f i c a n t  d i f f e r e n c e  -was found  to  e x i s t  betw een 
v i l l a g e s , w i th  r e s p e c t  to  th e  m a jo r  c a s t e  g ro u p s  ( c h i  sq u a re  
= 102 . 4 5 , s i g n i f i c a n t  a t  .1 p e r  c e n t  l e v e l  o f  p r o b a b i l i t y ) .
T h is  s i g n i f i c a n t  l i n k  betw een  th e  c a s t e  and th e  v i l l a g e  i d e n t i t y  
o f  th e  f a r m e r  makes th e  e v a l u a t i o n  o f  any r e l a t i o n s h i p  betw een 
e i t h e r  c a s t e  o r  v i l l a g e  i d e n t i t y  and a ’d e p e n d e n t1 v a r i a b l e ,  
d i f f i c u l t .  The p r o p o r t i o n  o f  th e  r e l a t i o n s h i p  w hich i s  th e  
r e s u l t  o f  d i r e c t  i n f l u e n c e  from one in d e p e n d e n t  v a r i a b l e  and 
th e  p r o p o r t i o n  due to  i n d i r e c t ' i n f l u e n c e  from th e  second  
in d e p e n d e n t  v i a  th e  f i r s t ,  c a n n o t  be e s t i m a t e d  e a s i l y .  Such 
a r e  th e  p rob lem s o f  i n t e r p r e t i n g  d a ta  where t h e  in d e p e n d e n t  
v a r i a b l e s  a r e  c o - l i n e a r .
The y e a r  i n  which f a rm e r s  r e c e iv e d  i n s t r u c t i o n  seemed 
l i k e l y  to  be a f f e c t e d  by th e  v a r i a b l e  ’v i l l a g e  i d e n t i t y  o f  the  
f a r m e r ’ . C u l t i v a t o r s  who l i v e d  i n  v i l l a g e s  n e a r e r  th e  d i s t r i c t  
c e n t r e  vie r e  more l i k e l y  to  r e c e i v e  i n s t r u c t i o n  i n  th e  new 
fa rm in g  te c h n o lo g y  e a r l i e r  th a n  o t h e r  v i l l a g e r s .  Many f a rm e r s  
had  r e c e i v e d  no i n f o r m a t io n  a t  a l l ,  and a c h i  s q u a re  t e s t  was 
u s e d  to  compare th e  p r o p o r t i o n  o f  f a r m e r s  i n  e a c h  v i l l a g e  who 
had  r e c e i v e d  i n s t r u c t i o n  i n  new fa rm in g  t e c h n iq u e s  s in c e  1965 *
A h i g h l y  s i g n i f i c a n t  d i f f e r e n c e  was found  to  e x i s t ,  ( c h i  s q u a re  
= 5 9 .8 2 ,  s i g n i f i c a n t  a t  .1 p e r  c e n t  l e v e l ) ,  and o u t  o f  61 p e r  c e n t  
o f  t h e  f a r m e r s  who had been  i n s t r u c t e d  i n  th e  new t e c h n i q u e s ,
70 p e r  c e n t  were from th e  tu b e  vie 11 v i l l a g e s  o f  A k h t i a r p u r ,  
Manakpur and C h i r c h i t a ,  and th e  c h i  s q u a re  t e s t  c o n f i rm e d  t h a t  
th e y  had  r e c e i v e d  i n s t r u c t i o n  s i g n i f i c a n t l y  e a r l i e r  th a n  had
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f a rm e r s  from th e  c a n a l  v i l l a g e s ,  ( c h i  sq u a re  = 2 8 .6 3 .  s i g n i f i c a n t  
a t  .1 p e r  c e n t  l e v e l ) .  The r e a s o n s  f o r  t h i s  b i a s  were examined 
i n  C h a p te r  4 . p .  153 . At p r e s e n t  i t  i s  s u f f i c i e n t  to  e s t a b l i s h  
t h a t  a  s i g n i f i c a n t  l i n k  does e x i s t  betw een th e  two v a r i a b l e s  
’v i l l a g e  i d e n t i t y '  and ' t h e  y e a r  o f  i n s t r u c t i o n ’ , th e  fo rm er  
b e in g  th e  v a r i a b l e  which e x e r t s  th e  g r e a t e r  i n f l u e n c e .
Some i n d i v i d u a l s  o f  a p a r t i c u l a r  v i l l a g e  community were 
o b s e rv e d  to  own and manage l a r g e r  th a n  a v e ra g e  f a rm s ,  and i t  
c o u ld  be a rg u e d  t h a t  th e  n a t u r e  o f  th e  v i l l a g e  community co u ld  
a f f e c t  th e  s i z e  o f  th e  a r e a  fa rm ed .  F o r  exam ple , a  v i l l a g e  
community composed o f  s o c i a l l y  im p o r ta n t  i n d i v i d u a l s  may have 
th e  a b i l i t y  to  a c q u i r e  l a r g e r  a r e a s  o f  l a n d ,  d e s p i t e  l e g i s l a t i o n  
to  th e  c o n t r a r y .  The s i z e  o f  farm  can  d i r e c t l y  a f f e c t  p r o f i t a b i l i t y  
p e r  h e c t a r e , a n d  a c c e s s  to  such  r e s o u r c e s  c o u ld  be a  m a jo r  i n f l u e n c e  
on c u l t i v a t o r  d e c i s i o n ,  and hence  be r e f l e c t e d  th ro u g h  th e  v i l l a g e  
i d e n t i t y  o f  th e  f a r m e r .  When a n a ly s e d  by th e  c h i  s q u a re  t e s t ,  
t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  betw een th e  s i z e s  o f  th e  
fa rm s i n  th e  s i x  s tu d y  v i l l a g e s ,  and so i t ' d i d  n o t  a p p e a r  t h a t  
th e  v i l l a g e  i d e n t i t y  o f  th e  f a r m e r  and th e  s i z e  o f  th e  a r e a  he 
fa rm ed ,  were s i g n i f i c a n t l y  r e l a t e d .
Chi s q u a re  t e s t s  were a l s o  u se d  to  show t h a t  th e  v a r i a b l e s  
o f  ’e d u c a t i o n ’ and ’v i l l a g e  i d e n t i t y ’ were n o t  s i g n i f i c a n t l y  
r e l a t e d ,  and any a p p a r e n t  l i n k s  c o u ld  be th e  r e s u l t  o f  ch an ce .
D u r in g  th e  f i e l d  work i t  was a lw ays c l e a r  t h a t  fo rm e r  
zam in d ars  were th e  more p r i v i l e g e d  members o f  th e  f a rm in g  s o c i e t y .  
A l th o u g h  c a s e s  c o u ld  be i d e n t i f i e d  where t h i s  was n o t  s o ,  i t  was
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more th e  r u l e  th an  th e  e x c e p t io n  t h a t  e x -g a m in d a rs  were o f  
h i g h e r  s o c i a l  s t a t u s .  A q u e s t i o n  was i n c lu d e d  i n  th e  
q u e s t i o n n a i r e , which was i n te n d e d  to  d e te rm in e  w h e th e r  o r  n o t  
th e  f a r m e r  was a fo rm e r  zam indar  o r  was c l o s e l y  r e l a t e d  to  o ne . 
U n f o r tu n a t e l y  th e  sample c o n ta in e d  no e x -z a m in d a rs  o r  c lo s e  
r e l a t i v e s .  Q u e s t io n s  r e l a t i n g  to  t e n u r i a l  s t a t u s  were o f  l i t t l e  
v a l u e ,  a s  a f t e r  th e  a c t  o f  ' z a m in d a r i  a b o l i t i o n 1 i n  1952 , a l l  
t e n a n t  f a n n e r s  a u t o m a t i c a l l y  became la n d  ow ners ,  and even i n  
1972, any t e n a n t  who fa rm s  an a r e a  o f  l a n d  f o r  more th a n  two 
y e a r s ,  assum es o w n e rs h ip .  T h is  a c t  was p a s s e d  to  make th e  
o w n e rsh ip  o f  l a n d  more e q u i t a b l e ,  and a l t h o u g h  i t  l e f t  th e  
z am indars  s t i l l  i n  p r i v i l e g e d  p o s i t i o n s ,  th e  e x t e n t  o f  th e  
i n e q u a l i t i e s  w hich e x i s t e d  b e f o r e  z a m in d a r i  a b o l i t i o n  were 
much r e d u c e d .
1. A f t e r  I n d i a n  in d ep e n d e n c e  p o s i t i v e  moves were made tow ards  
a r e - s t r u c t u r i n g  o f  th e  la n d  t e n u r i a l -  sy s te m . I n  1950, th e  
U .P . L e g i s l a t i v e  Assembly p a s s e d  th e  U .P . Z am inda r i  and Land 
Reform A c t .  The law  went i n t o  e f f e c t  i n  1952. The occupancy  
t e n a n t s  became owners o f  th e  la n d  th e y  were c u l t i v a t i n g ,  and 
c o n t in u e d  p a y in g  t a x  to  th e  S t a t e ,  e q u i v a l e n t  to  th e  r e n t  
l e v i e d  by th e  z a m in d a rs .  As c o m p e n sa t io n ,  th e  zam indars  
r e c e i v e d  i n  .cash e i g h t  t im es  th e  n e t  a n n u a l  revenue  from th e  
l a n d s  on w hich th e y  were l o s i n g  t h e i r  r i g h t s ,  and p a id  o n ly  
h a l f  t h e  t a x  p r e v i o u s l y  l e v i e d .
S o u rc e :  E t i e n n e ,  G. I n d i a n  A g r i c u l t u r e ,  th e  A r t  o f  th e  P o s s i b l e .
1968, G a l i f o r n i a ,  p p . 58- 5 9 *
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4* C a s te  o f  th e  f a r m e r .
The c a s t e  o f  an i n d i v i d u a l  f r e q u e n t l y  assum es a p rom inen t  
p o s i t i o n  i n  th e  e x p la n a t i o n  o f  r e l a t i o n s h i p s .  A lth o u g h  i t s  
e f f e c t s  were o f t e n  r e f u t e d  d u r in g  d i s c u s s i o n s  i n  th e  f i e l d ,  i t s  
p o t e n t i a l  i n f l u e n c e  on th e  o t h e r  v a r i a b l e s  b o th  ' i n d e p e n d e n t '  and 
d e p e n d e n t ,  seemed m arked . The number o f  r e p r e s e n t a t i v e s  w i th in  
each  o f  th e  enum era ted  c a s t e s  was in a d e q u a te  f o r  s t a t i s t i c a l  
a n a l y s i s ,  so th e  c a s t e s  were a r b i t r a r i l y  o r g a n i s e d  i n t o  t h r e e  
g roups  s u g g e s te d  by l o c a l  o f f i c i a l s .
C a s te  group  I ,  J a t s ,■'B rahm ins, R a j p u t s .
I I .  Lodhas, G u ja r s .
I I I .  Chamars, M uslim s, M u s l im -R a jp u ts .
IY. O th e r  H indus ,  S h e p h e rd s .
R ead ing  P i g . A .8 from th e  l e f t ,  we se e  t h a t  i f  fa rm in g  
was i n f l u e n c e d  by c a s t e ,  th e n  th e  in d e p e n d e n t  v a r i a b l e , s o i l , 
c o u ld  n o t  be l i n k e d  d i r e c t l y ,  b u t  i t  c o u ld  be a f f e c t e d  v i a  th e  
s e t  o f  d ep en d en t  v a r i a b l e s .  I n  r e v e r s e ,  s o i l  c o n d i t i o n s  a re  
u n l i k e l y  to  i n f l u e n c e  th e  c a s t e  o f  a f a r m e r .
The v i l l a g e  i d e n t i t y  -  c a s t e  r e l a t i o n s h i p  h as  been 
c o n s id e r e d  and em ergen t  r e l a t i o n s h i p s  have been  f u l l y  d i s c u s s e d  
i n  th e  p r e c e d in g  p a ra g r a p h s  ( S e c t io n  3)*
The c a s t e  -  e d u c a t io n  r e l a t i o n s h i p  i s  i n t e r e s t i n g  a s  b o th  
th e s e  v a r i a b l e s  seem to  a f f e c t  th e  group o f  d ep en d en t  v a r i a b l e s .  
E d u c a t io n  l e v e l  was d iv id e d  i n t o  t h r e e  g ro u p s :  th o s e  f a rm e r s
who had  had  no e d u c a t io n ,  th o se  who had  r e c e i v e d  a p r im a ry  
e d u c a t io n  and th o s e  who had  been e d u c a te d  above p r im a ry  l e v e l .
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A v e ry  s t r o n g  r e l a t i o n s h i p  e x i s t s  be tw een c a s t e  and e d u c a t io n  
a s  shown by th e  h i g h ly  s i g n i f i c a n t  r e s u l t s  from th e  c h i  s q u a re  
t e s t s  (C hi s q u a re  = 49*15, s i g n i f i c a n t  a t  .1 p e r  c e n t  l e v e l ) .
These r e s u l t s  a r e  v e ry  p ro b a b ly  n o t  due to  c h a n c e .  The h i g h e r  
c a s t e  o f  J a t s ,  Brahm ins and R a jp u ts  c o n ta i n  a l l  th e  h i g h ly  
e d u c a te d  g ro u p s .  The G u ja rs  and th e  Lodhas a r e  l e s s  w e l l  
e d u c a t e d ,  b u t  some have been  to p r im a ry  s c h o o l s .  Most o f  the  
f a r m e r s  o f  c a s t e  g roup  I I I , t h e  Chamars, Muslims and Muslim- 
R a j p u t s ,  however do n o t  seem to have had any e d u c a t io n  a t  a l l .
As t h e r e  i s  such  a c lo s e  r e l a t i o n s h i p  betw een th e  t h r e e  e d u c a t io n  
and t h r e e  m ain  c a s t e  g ro u p s ,  i t  i s  m e a n in g le s s  to r e f e r  to  th e s e  
v a r i a b l e s  a s  ' i n d e p e n d e n t ' .  However, f o r  th e  p u rp o se  o f  the  
s t a t i s t i c a l  t e s t s  th e s e  m ust rem ain  s o .  The c a s t e  -  e d u c a t io n  
r e l a t i o n s h i p  can  o n ly  be a one  way p r o c e s s ,  i n  w hich c a s t e  
i n f l u e n c e s  e d u c a t io n ;  th e  o p p o s i t e  can n o t  be t r u e .  I f  a  s t r o n g  
r e l a t i o n s h i p  i s  fou n d  to e x i s t  be tw een some o r  a l l  of. th e  
d e p e n d e n ts  and e d u c a t io n ,  r e g a r d l e s s  o f  s t a t i s t i c a l  s i g n i f i c a n c e ,  
i t  can  be a rg u e d  t h a t  i t  i s  c a s t e  a c t i n g  v i a  e d u c a t io n  t h a t  i s  
t h e  m ain  ' c a u s a t i v e ' v a r i a b l e .
C a s te  d i d  a p p e a r  to  be l i n k e d  to  th e  y e a r  c u l t i v a t o r s  
r e c e i v e d  i n s t r u c t i o n  i n  th e  new fa rm in g  te c h n o lo g y .  The c h i  
s q u a re  t e s t  d id  n o t  show any s i g n i f i c a n t  d i f f e r e n c e  betw een th e  
p r o p o r t i o n s  o f  th e  m a jo r  c a s t e  g roups  who had r e c e iv e d  in f o r m a t io n ,  
b u t  th e  a n a l y s i s  i n  C h a p te r  4 .pp.* 152-5 ( F i g . 4*6 ) does make i t  
c l e a r  t h a t  th e  ' h i g h e r '  c a s t e s  o f  group  I  r e c e i v e d  i n s t r u c t i o n  
s i g n i f i c a n t l y  e a r l i e r  th a n  d id  c u l t i v a t o r s  b e lo n g in g  to c a s t e  
g ro u p s  I I  and I I I .  C a s te  c o u ld  have a d i r e c t  e f f e c t  on th e  y e a r  
o f  i n s t r u c t i o n  i n  th e  new te c h n o lo g y ,  b u t  -the a p p a r e n t  r e l a t i o n s h i p  
c o u ld  a l s o  be due to th e  i n d i r e c t  e f f e c t  o f  th e  v a r i a b l e  ' v i l l a g e
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i d e n t i t y ' . E i t h e r  way, th e  y e a r  o f  i n s t r u c t i o n  was u n l i k e l y  
to i n f l u e n c e  th e  c a s t e  o f  th e  f a r m e r ,  so th e  r e l a t i o n s h i p  
f u n c t i o n e d  i n  one d i r e c t i o n  o n ly .
C a s te  a l s o  shows a s t r o n g  p o s i t i v e  r e l a t i o n s h i p  w i th  farm  
s i z e  ( c h i  s q u a re  = 1 0 . 0 2 , s i g n i f i c a n t  a t  1 .0  p e r  c e n t  l e v e l ) .
The l i n k  betw een th e s e  two v a r i a b l e s  i s  n o t  a s  s t r o n g  a s  i n  th e  
c a s t e  -  e d u c a t io n  -case. I t  i s  s t i l l  c o n s id e r e d  w orth  w h i le  to 
u se  th e  v a r i a b l e  o f  s i z e  o f  a r e a  farm ed  a s  a s t a t i s t i c a l l y  
in d e p e n d e n t  v a r i a b l e ,  b u t  owing to i t s  l i n k a g e s  w i th  c a s t e ,  
a l l  d i r e c t  r e l a t i o n s h i p s  i n  which i t  i s  i n v o lv e d  w i l l  be t r e a t e d  
w i th  r e s e r v a t i o n .  Any such  p o s i t i v e  r e l a t i o n s h i p  m igh t  i n d i c a t e  
t h a t  th e  s i z e  o f  th e  a r e a  farm ed  has  a  c a u s a l  e f f e c t  on c e r t a i n  
d e c i s i o n s  made by th e  f a r m e r .  T h is  c o u ld  n e v e r  be c e r t a i n  a s  
c a s t e  may w e l l  have a d i r e c t  e f f e c t  on farm  s i z e  and s o ,  any 
r e l a t i o n s h i p  i n  which farm  s i z e  i s  th e  ' i n d e p e n d e n t '  and h e n c e ,  
c a u s a t i v e  v a r i a b l e ,  may be i n d i r e c t l y  c o n t r o l l e d  by c a s t e  r a t h e r  
th a n  d i r e c t l y  by farm  s i z e .
5 . S iz e  o f  th e  a r e a  f a r m e d .
The r e l a t i o n s h i p  betw een th e  s i z e  o f  th e  a r e a  farm ed  and
c a s t e  h a s  j u s t  been  d i s c u s s e d ,  b u t  a p a r t  from c a s t e  where a one
way r e l a t i o n s h i p  a p p e a r s  to  e x i s t ,  a two way l i n k  c o u ld  be
h y p o th e s i z e d  be tw een  s i z e  o f  th e  a r e a  farm ed  and e d u c a t io n .
Prom o b s e r v a t i o n  f a r m e r s  who c u l t i v a t e d  h o ld in g s  above th e  sample 
mean o f  3*54 h e c t a r e s  d id  a p p e a r  to be th e  more p r o g r e s s iv e  
members o f  th e  community, and t h i s  c o u ld  be b e c au se  th e y  were 
b e t t e r  e d u c a te d .  A c h i  sq u a re  t e s t  showed t h a t  t h e r e  was a 
s i g n i f i c a n t  d e g re e  o f  r e l a t i o n s h i p  be tw een  th e s e  two v a r i a b l e s ,
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Diagram to  show th e  r e l a t i o n s h i p s  betw een p o b e n t i a l i y 
c a u s a t i v e  ( 1 i n d e p e n d e n t 1) v a r i a b l e s .












D i r e c t i o n  o f  r e l a t i o n s h i p *
S t r e n g t h  o f  r e l a t i o n s h i p  n o t  a s s e s s e d .  
( .0 0 1 )  L eve l  o f  s i g n i f i c a n c e  o f  r e l a t i o n s h i p .
F i g . A . 8 .
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( c h i  s q u a re  = 2 5 . 14? s i g n i f i c a n t ;  a t  1 .0  p e r  c e n t  l e v e l ) ,  b u t
a s  c a s t e  d i r e c t l y  a f f e c t s  e d u c a t io n ,  i t  i s  l i k e l j r  t h a t  th e  
e d u c a t io n  -  farm  s i z e  r e l a t i o n s h iq j  i s  l a r g e l y  e x p la in e d  by 
c a s t e  a c t i n g  i n d i r e c t l y  th ro u g h  e d u c a t io n  and farm  s i z e .  The 
v i l l a g e  i d e n t i t y  -  farm  s i z e  r e l a t i o n s h i p  h a s  a l s o  been a n a ly s e d .  
The v i l l a g e  c o u ld  have a d i r e c t  i n f l u e n c e  on farm  s i z e ,  o r  y e t  
a g a in ,  c a s t e  c o u ld  be e x e r t i n g  i t s  i n f l u e n c e  on i t  th ro u g h  th e  
v i l l a g e .  However, th e  c h i  sq u a re  t e s t  showed t h a t  a s i g n i f i c a n t  
r e l a t i o n s h i p  d id  n o t  e x i s t  betw een th e s e  two v a r i a b l e s ,  and so 
any i n d i r e c t  i n f l u e n c e  o f  c a s t e  v i a  th e  v i l l a g e  i d e n t i t y  co u ld  
be due to  chance  ( F i g .A .8 ) .
No s i g n i f i c a n t  l i n k  was e v id e n t  be tw een  th e  s i z e  o f  th e  
a r e a  fa rm ed  and th e  y e a r  o f  i n s t r u c t i o n  o f  th e  f a r m e r .  Any 
chance  r e l a t i o n s h i p  seemed m ost l i k e l y  to  be th e  i n d i r e c t  e f f e c t  
o f  th e  v a r i a b l e , v i l l a g e  i d e n t i t y .  The r e l a t i o n s h i p  betw een 
t h e s e  two v a r i a b l e s  h a s  been  examined i n  S e c t i o n  3*
U n f o r tu n a t e l y  n o n - p a r a m e t r i c  m u l t i - v a r i a t e  t e c h n iq u e s  
c a n n o t  be u s e d  i n  t h i s  c a se  to  e x p la i n  th e  p r o p o r t i o n  o f  o v e r l a p  
be tw een  th e s e  v a r i a b l e s ,  a s  th e  nom ina l  s c a l e  u s e d  f o r  some 
v a r i a b l e s  e x c lu d e s  th e  u s e  o f  such  t e c h n i q u e s .  F i g . A .8 summ arizes 
t h e  s i g n i f i c a n t  l i n k a g e s  which have emerged from t h i s  a n a l y s i s  o f  
th e  so c a l l e d  ' i n d e p e n d e n t '  v a r i a b l e s .  The d i r e c t i o n  o f  the  
r e l a t i o n s h i p s  was d e c id e d  on th e  b a s i s  o f  f i e l d  o b s e r v a t i o n .
I n  any s e t  o f  r e l a t i o n s h i p s  i n v o lv i n g  human d e c i s i o n s ,  i t  i s  
u n l i k e l y  t h a t  th e  i n f l u e n c e  o f  any s i n g l e  v a r i a b l e  can be i s o l a t e d  
and q u a n t i f i e d  i n  a b s o l u t e  t e rm s .  I t  i s  n o t  p o s s i b l e  i n  t h i s  
c a s e ,  b u t  a s  th e  g roup  o f  ' i n d e p e n d e n t '  v a r i a b l e s  sh o rn  on p . 66
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a r e  l i k e l y  to  e x e r c i s e  some d i r e c t  and i n d i r e c t  i n f l u e n c e ,  th ey  
have a l l  been  u se d  i n  th e  a n a l y s i s  o f  th e  v a r i a t i o n  i n  the  
g roup  o f  d ep en d en t  v a r i a b l e s  i n  t h i s  t h e s i s .
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